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PREFACE 



This project was a result of concerns about the status of metric mea^ure- 

inent in Kentuclcy ,y9cationa1 Programs, Vocational Education is closely linlced 

y • * \ ^ 

to industry. Programs must include, metric measurements. relat*ed\oq^s and, 

equipment to prepare graduates for the "World of Worlc. " . ^ 

• * ^ ■ 

/The project was designed to develop a system for assisting' vocat'ional 
educators to cope with metric measurement. Included in the .refinement of -the 
system were- provision? for* developing -and/or printing various materials. 
These materials are availaMe for use by educator? at all levels of responsi- 
' bility. ' . . , 

\ The research was a "field biised" effort, Th^t is, the system was developed 
with the assistance of vocational educators in four regions. Over a hundred 
vocational educator^ participate^ in project activities.. Thus^ }t was possible 
to educate .participants about metric- measurement', whil* refining a system that 
can now be used to assist vocational teachers. 

This research is part of a continuing effort by vocational, educators to 
kefep abreast of new innovations in business and industry. Through dissemina- 
tion and further activities, i-t is hoped that project efforts w.ill $erve as a 
catalyst for acWon. Vocational educators need to continue to obsofve, re- 
, search, plan for, and implement metrics in their programs to rrtaintain relevant 
education. . - ' ' \ ' ' 
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■ PROJECT ABSTRACT 

A SYSTEM FOR PROVIDING RELEVANT METRICS EDUCATION ' 
m VOCATIONAL TEACHERS' IN KENTUCKY 

Beginning Date 1 July 1978 ^ ' ; 

Ending Date 1 September 1979 

. / I . ' 

"T:^ DeveTop a sysleni for a^dfng teachers to adapt 
to metric measurement. 

2. Develop ten (10) self-assessment instruments 
relating to metric tools, equipmefit and 

'measurement. . ^ 

3. Print sixteen (16) metric modules for inrdepth' 
metric education. , ^ 

4. Transmit results to the Bureau of Vt)cational 
Education. 

Trte design of the project included: ' 

1. Working vyith' committees of vocational teachers. 

2. . Offering workshops in four regions. 

3. Determining the status of vocational programs' 
by surveying educators attending workshops.; 

4. Making recommendations based on synthesis of 

. results. . • ' , 

Thi9. project resulted in a system, supporting materials 
and findings from which future planners can meet student 
aVid business "and ind.ustri^l needs. 



A SYSTEM FOR PROVIDING RELEVANT METRICS 'EDUCATION ' 
F0|. VOCATIONAL TEACHERS IW KENTUCKY ' . • 

• . , • > 

INTRODUCTION* 

This report describes the products,. activities, and efforts to de- 
velop a sy.stemized approach ib metrics education to meet the needs of 

* 

Kentucky .Vocational Teachers. 

Background " • * ' 

In .1975, President Ford signed the Metrics Act. This' Act encouraged 

« 

a ten year voluntary conver'sion from the english to metric system of 
measurement. The key word in the legislation was- "vovluntary. " It was 
up to business, industry, education," other organizations, and individuals 
to determine if metrics was necessary and economically feasible. The 
fSct w^ intended to be a stimulus for ohapge where change was. warranted^ 

From analyzing the overall support of government artd industry for 
the changeover, it can be concluded that metric measurement is here to 
stay. It is only a matter of time before the rnajority of indu^tv^ies ac- 
J \ept metrics as the primary measurement system^ 

'• • • 

* « 

. In response to'metric conversion, 13 states set 1980 as the , 
target yee^r for teaching predominantly in 'the metric sysjem'^ United^ 
States General Accounting Office [GAO], 1978. Kentucky is one of these 
states.' In a resolution, the Kentucky State Board of Education (1974) 

stated that metric measurement "...shall be given the major emphasis 

' ' ' y 



beginning with the 1980-81 ich6pT«»year" (se4rAppend1x 1.) This Vesolu-'' 

t 

\t1on requires vocational educators in Kentucky to evaluate roe trie Icon- 
version and implications 'for change. ' j 

r' ■ • , 

In addition, Vocational e^cators must be aware of the progress of 

metric convlersion to meet goals of their vocational programs. The link 

^between vocational education and industry is. very strong. As industf'y 

changes to metrics, Vtaicational education must include appropriate educa- 

. - • «# 

tion in the curriculum. Present and future .wprkers roust be able to use 

metric measurement as required by the industries in which they are em- 
ployed. 

This project was initiated in resppnse^to apparent needs of voca•^ 
tional educators to analyze,' make decisions, and implement metric educa- 
tion. In line with these needs, the project focgsed on a systenlized ap- 
f^y'oach.to d^al with concerns of paramount interest to teachers (The 
Center For Vocational Education, 1975.) These concerns* were: 

(1) To what extent is metrics baing used in industry? 

(2) What long range plans does industry have for converting 
to metric measurement? 

(3) What is vocatibnal education doing about metrics? 

(4) What needs to be done in vocational education to meet impli- 
cations of met^ric measurement? ' " 

Resea r c!i ~an^ TTter^t^^ -'^ 

The » first step in deciding what metric .educatiojjj^should b6 included 
^in vocationaT training, is to determine whaA workers are doing in in- 
dustry (McMahon, 1972J - . ^ 



In'B metric study conducted before the Metric Act of 1975, it was 
concluded that large organizations . tended to be more favorable toward ' 

adoption of metrics than small companies (U.S. Commerce Department., 

^ .... 
1971.) Thusfar, this conclusion seems to have held true'. Large com- 
panies, such as Ford; Catepilar Tracto^t and. General Mfetors* began ^ ^ 
^ ^ changing to n>etric sized parts in the eaVly 70' s. Other large compa- 
^ nies have followed the lead (3M Company, 1978.) Small bus*inesse^ have 
exhibited mime resistance. * In a study by ferry Wise (1979) in Elizabeth- 
town, Kentucky, seventy-eight .(78) percent of small companies surveyed 
said they were not using metric measurement, and many stated that they 
^ would do so only if forced by legislation^ This study is reinforced 
by Ihe GAO report (1978, p. 11) that states "...more (small businesses) 

I 

.believe the disadvantages out-weigh the advantages for thei /firms." 

In a survey of ninety-nine (99) large and small comprfnies in Ken- 
tucky, the Department of Education ^(1977) found that twenty-nine (29) 
companies were not changing to metric mea'surement . Four (4) percent 
said their companies had progressed toward complete conversti)n. Most ' 
of the companies ^aned toward responses that indicated they were not ' 
converting. The small company resistance might have had an influence 
on results of the survey. If sol this would have irnp locations for 
^ industry commitment to metrics in urban and rural areas. Since 
mpst large compani'es are located near urban areas, it might appear that - 
urban industry is more committed to metric measurement. 'Likewise, rural 
area industry might seem opposed to the id^a( of \hanging over to a dif- 
ferent measuring system. 




... ■ 



rt has been theorized .that industries selling produces in cquntries 
that use metric measurements are more^likely to accept and produce metric 
sized products (U.S. Department of Commence, 1^71.) Perhaps this is the 
reason why. the building 'trades industry has not changed to metrics, while 
the autcMnoti)/e industry has made significant progress (QAO report, 3M, 
' The Center, for Vocational Education.)^- Other industries seem" to vary* in 
•their Involvement- in foreign maHets,-anct likewise, vary "in -their conwnit- 
ment to' metrics' changeover. ' .. 

Because attitudes a.re vital in influencing behavior, the progress ' 
of nietric changeover has probably been affected by attitudes of pro- 
ducers and consuiiierif. In a study originated' by the 6A0 0978, p. 34) . 
it was found that: ■ - • ' • 

- Half the people from. the general publi'c believed they would nbt bene^ 
fit from metrics. . , ,; - - 

- Twice as many people were opposed to metric eonversiort than supported 
it.. _ • 

- - * . » ' ■ • 

Tf th^se findings can be generalized, a large number of people with var^- 
ing occupational responsibilities are oppose(j to metric conversion.. - This 
point of view could provide one explanation of why like businesses seem 
to vary in thoir plans to cKange to metrics. ^ ^ / . 

The literature and research portrayed a confusing picture ^f what in- 
dustries were changing to metric measurement. Likewise,' rates.of progress 
for industries already committed were difficult, to access. .Gien^ral Motors 
in the mid-70's gave detailed reports of progress in followin>| their'con- 
Version plans.- A few other reports of industry progress were located. 



However, most companies do not advertise what they are doing about met- 
rics. It could be concluded that the majority of businesses have no • 
plan of action. Th6 Kentucky State DepaV^tment of Education (1977) found' 
that eighty- fourrXPy p^ '(29) surveyed companies ,had 

no taj-get da,tfe for complete conyersipnj__ The GoVernm^^^^ 

^^^^ 

(1978^) somewhat, supporti this finding. They stated that countries con- 
verting to metrics leariaed from" experience that an overall target'date • 
must^be mandated, by goyeniiWSX^^^ to become reality. This 
implied that mandated target 'dates force industry to, plan and- cari?!^^ 
conversion in an oVdered fashion. At this time.' it appears th# M rate 
of changeover is rather Unpredictable.- and varies from industry to in- • 
dustry'. ^ - 

Findings in research and literature indicate that vocational teach- 
may have a difficult time in generalyzing about -industry commitment 
to metrics. Ttje v/i 1 1 ingness and rate of change seem to be affected by . 

» 

business climates, location of trade markets, size of industries, as well . 
as pro and con attitudes. D^rtnining what types -of tasks workers per- 
form in a particular industry may.be much easier than finding^.out what. 
. metric measurements are made*in accortiplishing the tasks. 

If teachers could find cut what other teachers- were do4ng, th||5 in- * 
formation would help them mak^'metric conversion decisions. Therfe was 
some information avai lable that is evidence of an availability of assis-, 
tance. V-TECS catalogs^of objectives (1979). and approved equipment lis^s 
from the Kentucky Department of Education (1979) contain listings of met- 
rio tools and equipment. Teachisrs.^ere involved in the development of 



these listings.^ In addition, descriptions 0f numerous workshops and con^ 
fet*ences that- included metric se^^loi"^ were found. There was no evidence 
that Kentucky .VoAtlonal leathers are ^aklh? ^antage of the help. 



f 



from available Infonriatlon, Ifmust be poncluded thatMt Is difficult 
to decide what teach. Some articles (Jackman, 197a, Adair, 10 77^ 
lindb,eeh,- >976, and- others) discuss what "tieed? to b^ chaifged trr spec^^^ 
programs' if teachers decide to totally convert to metric measurement. 
The Center for Vocational Education (1978) published another type of " 
material. Metric instruction/l modules from the Center for over fifteen 
(15) vocational areas: wer4 designed to meet measurement needs of students. 
All of the located materials. contain valuable information. However, 



they do have limitations. The information doe,s not guide the teacher as™ 
to the steps to-vtake to decide teaching content and the depth of instruc- 
tion that should be selected to maintain relevant educat'ion. 

4 

• In conclusion, the research and literature did not help us to answer 
our questions abou^ metric changeover, it^was and still is difficult to 
jassess where industry is and where they are going in converting to met- 
rics. It is equally difficult to decide what vocational ^ teachers are 
dding and what they should be doing to properly train students in metric 
measurement. 



Scope of the Project 

The project was designed to be of immediate and long-range assis- 
tance to teachers in their efforts to cope with metric measurement. Thus, 
input was needed from many sources- to make final outcomes relevant.' 



Ev6ry effort was made to include input from Industry. , A Steering Committee 
'-^ ■ • • . . . • 

vparticipated in making timely project decisions . Teachers were asked to 



participate In developing and perfecting produqts used by teachers. The» 

" " ■ \ \' ■ . ■ ■ ' • ■ 

St^te Department of Education., Vocational Region, and Jefferson County * 
. administrative persor>nel added much to the quality of Ihe project. ' Four 
m vocational regions were involved. Several out-of-state consultants 
were asked to provide additional information. In essence, as time, fjjnds, 
and energies allowed, a-ll persons and organizations that could assist 
were asked to participate. ' . 

^ • 

As Information from the literature was evaluated, it became apparent 
~trmrTferlTl7)itTT~5Mu^^ from program area to 

■program area. Thus, the project was designed to work with a managable 
group of ftrogram^. Ten <10) occupational . traini|^ areas were sele'cted 
by the Steering Conniit tee as a focus of the project. 

During the Viterature search, materials were purchased to be used 
an(h*displayed in workshops. 

The project was lijtnited to Jefferson County ancf Vocatioaal Region 6, 
along with three (3) other vocational regions. Workshops were offered 
in aH four (4) regions. , ^ ' - • 



Problem 



ACTIVITIES AND ACCOMPLISHMENTS- 



The research and literature section support the position that voca- 
tional teachers mi^^t look closely at industries' related to their training' 



V 



.to determine how metric e^^version is. progressing. Since there are memy 
variables associated with industry, conversion, it is, necessary to use- 
; the t>est method to s&rvey • industry /ibout metric .changes . TKg nexTTstep 
^ is t6, decide V|hat should be inclifddd in the training. Then, teachers 
have to decide on injuediate and lon^-range changes to match predicted. 

industrial conversion. These changes must consider: curriculum re- 

- 1 ■• . . . • . .... .... 

vision, modifying ^nd/or purchasing new equipment and tpbls, and ord^- 
ing additional supplies. A very complete plan must be developed to in- 
clude ^11 necessary instructional co'nsiderations. ' 

A noted vocational educatbr, Rupert Evans (1974) said, "ObviQusly 
you must learn what SI (metrics) is; and is not, before you can begin 
to tnsrafir tt 1fr your T'pot^S tori e^^^ and teacFT TT to^ybur students . " — ^ 
This statement supports the idea that teachers need professional develop- 
ment experiences in metrics in order to be able to make and in^plement 
realistic decisions. These experiences must inctude awareness of the . 



total metric system, along with in-depth training in aspects of metrics' 
needed for specific training areas'. 

Influences of attitudes in relation tg the success of metric con- 
version have long been discusse^. Attitudes, were also an important fac- 
tor in. this project. Sincei»the project was designed to assist teachers , 
attitudes about metric measurement were strong deteniiiners as to whether 
or not teachers would participate and accept help. Mark Headrick" (1976) 
assessed the attitudes of over 24,000 vod^tionaT and technical teachers 
in Missouri. He found favorable attitudes toward conversion to metrics. 

r 
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Us.lny.'TTV? results -o^Jighis, stu^y^'-we )«i.ght have ass » » • 

' ' ■•• • . . / ' ■ * ■ . ■ ' • - . • ' 

yvould b& very recGp.tive to the project. Hoy/^Ver, becaiJse .of th^ ;mpor-^' * . 

• tanoe of attUude^i in rea>iiing project suc.cess/ this •\*ias '^ •> ..'•* . 

■ • ' / ■ ' * ' ' , ' * ■ -"^ • . . • * 

^■conrc(^rn in planning arid io\plemen ting- all abf ivi ties, ^ ' ' ' " ; ' ' 

• ' * - . ' - , * • 

- • ■ ^ Ttius. the problems becanie apparervt. Voeationdl teaetiers r^eeded - 

. / . . * • .. 

assistance in coping with metric conversion. - They needed help in dis- ^ 
* . ■ • " ' .„ .• • 

f covering the best way to fijid out what industry is' doing at the present 

, " in the future. Assistance was neede-d in decidin(^ wt^at metric tools, 

equipment, and measurements should be Tntegrated into vocational in- 
struction. Teachers needed professional development activities to as- 

; . • , - - ~ J 

■ ' ~5tts-t Lfieii! I,u utilize Obtained intoniiation. bome teachers needed help"^ ^'^ 

in s.ccing the "good" in converting to metric measurement. In sutimiary, 
Uie problem and sub-probl?m were: 

Problem: l^hat system can be used to help vocational teachers meet 
' implications of metV'ic conversion? • ^ ' ' I . 

Sub-Problem: What can be done tt) enhance positive attitudes of . " 
vocational teachers toward 'me ly^ic conversion? 

Methods . . • 



The project, involved teachers, industry, and teacher education in 
•an organized effort to provide metric education. More specifically, the 
project resulted in a system to assist individual teachers with: 



(1) identifying what^ indui^try is doing in nistrlts, (2) assisting howt 
voeational progVams in specific 6<:cup*tionSi1 ari^s c^ompare to'wh^it i'^ 
*du?try is ^doin^, (3)^ obtaining Vpeciflf metric knowledges. 4nd skills. : 
hnd (4>. planning for dbnvers'ion, when necessary. - ^ ^ . > 



ktl^Jture Review-- • ' 

_";"T.,-^ ' ' •', ■ ;.„ 

The first step \^n the project was to conduct a literature review. 
* This activity wos divided into three steps: (1) to review literature," 
(2) to order literature to support project activities, and (3) to 
devevlop. a bibliography of materia.ls' to support project intents. 

- An extensive literature search was conducted. Metric literature 
from ERIC , A IM, A ^M ; CJE, and ,the Business Periodicals Index were re~ 



viewed. In addition, textbooV/, goyernn\pnt literatufe listings, articles 

references, andiiariotts bibliographies were searched for relevant 

'■ ■ " ' . 

materials. 

Literature Was, nee<;ied to support several different^ activities. Dur- 
ing the. instrument deve-lopment phase, several' awareness workshops were 
offered. Various literature ancj rpaterfals were purchased to support 
these activities, As- a result o/ the project, individualized metric 
modutftfi^^e printed to be distributed to four regions and selected tea- 
cher ^uca.W^ institutions. Li teratur^wp purchased to be included, 
with, the fjfodules . All purchased materials are listed in Appendix ?! 

Ear.ly in the project, it was decided that literature could serve 
several purposes. First, i t was' needed, fo support activities, as 
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previously ine>itioaed. Setdndly,. literature provided inforii^atiof)^ji^o 

what happended in industry and vocational' educati'on. Thecefore» the 

search focuse^i on f^nxiing. sources thatt could (H^ovide general ' information 

for seVferal projegt activities, and specific infor-n^ation- thnt could \ 

disseminated to voc*ational\teachers during workshops and other in-service 

- ■ ■ ■ 

acti vi tie^ . - . .«.,•' 

\ 

'A Steering Coimnitjfe was selected to be" representative of education 
and Industry (see App#5ix 3.). The Committee h^tl three basic functior^; 
(1) to select ten vocational program areas that wo\jld be the focu^ of 
■ f^rjrj^tr-t-nrti-vTtn^ST i?.')-tty- ^} er t three"- vorccttijnat reg1 on s ; • -^ddtt ton - • 
tt> region six, and (3) to evaluate project activities. 

Invorder to' select ten (10) vocational program areas, t;he Comm-fttee^ 
considered various evidence. A listing of procirams in Region 6 was pro- 
vided. The Project Director discussed what had been found in tiie litera- 
t<w rev about vocational programs and industry conversion. Members of the 
Cotiinittee shared information about programs in relation to nitric measure- 
ment needs. After lengthy discussion, ten program areas needing the mo^t 
assistance were selected. They were: . , • 



Air Cpnditioning 
Auto Body 
Auto Mechanics 
Diesel Mechanjc 
Drafting 



Food Service 
Horticulture 
Machine Shop 
Small Engine 
Welding 



. Several factors were cAisideV'e^l when selecting three regions for • 

field test. Each region was discussed ^n relation t<f'. (J) the number' 

of prpgranis .In the region to the ten (10) selected ^s the focus of the 
... . . ^ 

.pfojectj and '(2^ rural -urban chara9terist1cs. Region 5. Ell^abcthtov^n; , 
Region J4,. Lake Cumberland; and Region 15, Bluegrass; were selected. (See 
Appendix 4. ) Al 1 of thg regioni expressed a wil lingnf^ss to fiartlclpate. 

As part of the Steering Conwittee activities. Dr. John Peterson fron 
The Ohio State University. The Center for Vocational Education was asked 

to participate. Dr- Peterson was formerly involved in the development 

♦ 

of metric instructional materials fo^ vocational programs. His past ex- 

periences in organizing and carrying out activities were similar to what 

' . " . ' ' J ^ ^ - ^ _ _ _■• - 

nart trnen "p-rannert -l^r ttfr^^^ was asked to focus on 

the process of the project, with options to look at products similar io 
those, developed in his project, ' The /ocusof his efforts were' to help 
improve overall project quality. ' . ' 

Needs Asse ssinen t— 

The needs assessment actlvi ties-had a. two-fold purpose. It was In- 
tended to vdevelop ways to involve vocational teachers and Industry In a 
cooperative effort, to determine what industry was doing about metrics. 
These ways or methods would be included in the system and recommended to 
other vocational educators.. In addition, U was a prime purpose to gain 
sufficient infonnation to develop Instruments that would measure what 
metric tools and equipment were used, and what metric measurements were 
made In vocational progrlims and Industry. • * 
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A Metric Advisory Coninitte'e was sffUcted for eacilvocational area * 

(see Appendix 5.) The number of teachers selected" fpr the Coninittees 

K - . * • ■ ■» 

K vanes. , The decision was made to alTow more than one to ferve on a com- 
- ♦ ' » . • i • •* 

.^^ mittee if several tf»achers volunteered". . • 

A definite proble(ii in the project was how to work with teachers to 
' * develop listings 'Of equipment and measurements. This proT^lem was pre- 
sented to the Steering Committee. They suggested that a college credit 
course be implemented to assist teachers. to work with industry, with 
the final outcome being the .desired listings. They also recommended 
that the project provide tuitipn a^ an incentive to participate. This 
idea was pursued by the project statf, but could not be realized because 
of state department policy about tuition remission/ The final solution 
,was to work with teachers during their planning period or on their own 
. time. • . . • 

The project staff developed a listing of tools and equi^Dment, and 
measurements for eac<h vocational area. ♦J^ie content of tJ^e listings , were 
derived from: (1) official equipment lists frorfi the Department of 
■• E'ducatipn , ^Frankfort , '(2) V-TEGS catalog listings oT tools and equipment, 
and ^3) TRe Center for Vocational Education Metric Modules. (See Appen- 
dix 6 for a sample of materials.) • ' • 

A meeting was scheduled with each of ,th| conmi ttees . Teachers were 
requested'' to bring program equipment lists. When the meetings were held, 
the project was explained. Then, the teachers' list was cohipared to a 
.listing of tools and equipment prepared by the project staff. Itents 
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that did not seem relev,«njt^ the program were delated, K listing of 
measurement?i.^was assessed "for missing an^ extra measufeme^ts-. . After 
going over 11§tSvthe Shop wai visited and varloui* tools , equipment^ 
and" corresporrdlng measurements Were discussed. Thiis result^ In the. 

addition and deletfon of addUional items and measure»nents.. 

; . . • . • ' ' ' 

Owring each of the meetings, the involvement of industry in develop- 
ing lists Has discussed. Teachers w^re questioned about craft committees 
and overall relationships with industry. Sugflestions were made by tKe, 
projec^t staff,as to how industry could be involved. Based, on the infor- 
mation/each committee was asked to survey industry, using the lists. 
They were to do this in a way that best fit unique |relatl 0nshi ps that 
had been established by the teacljer. Thus, when the lists were re- 
turned, they should have included inputs from industry and vocational 

r 

teachers, v ' . ' • 

Listings develpped 6y the Committee were -delivered to Jrankfort for 
review by the vocational equipment section of the Department of Education 
T|iey were also given to vocational teachers in Vocational Region 6 that , 
atten(Jed workshops. Teacher* were encouraged to comment on any wording 
that was not clear and to add and/or delete any items. All received 
information was used to arrive at finalized listings. 

Instrunient Develop men t--, ' , ' v ' 

A recent AV Journal article by Spilltrtan and Bruce (1976) related 
closely to project (ionditiohs. They said that the devel,©pment bf 
materials is much easier to accomplish than getting teachers to use 



\ ■ ' ■ • . ^. 

them. This thouyh-t held true for many aspects, of •the proj<?ct. Teachers 
••Wid not automatical l^y cljapge, their points of view because individualized 
niateriaK were^avai lable or tn-servic^ educ^ition. was pr(;vided. ""Change 
was onlyS^al ized when teachers concluded there was a definite need to 
upgrade themselves and their programs" to match what industry wa^ doing. 

The instrument seemed tro 'be An excellent vehicle to define upgrad- 

• . ■ * 

ing needs of programs and teactfers. It was intended that the^ instrument 
would utilize teacher experiences to find out what metrics -was needed 
and h(/w ft would be effectively utilized in vocational programs. To 

realize the in tent > a self-assessment instrume nt was dpvplnppd Th^ 

teacher could use it to organize thoughts, derive information from the 
resi^Jts, and decide what should be done. ' 

Data Analysis-- . y • 

Once the instruments were filled out in selected workshops, the 
results were to be tabulated and analyzed. The metric status of teachers 
and programs was to be determined. The. analysis was 'to result^in supple- 
mentary information to the instrument that could provide teachers* wi th 
additional information fir decision-making, 

A third party evalua^on was planned to evaluate the im{)act of the 



project. L.S. McKinney # Mi&st Virginia Technical Institute, was asked to 
participate. ITis background included a wide-range of experiences in 
metrics education for vyc^tional teac;^hers. Mr. McKinney had tested. 



educated, and assisted vocational "teacheVi ttf adapt to industrial inno- 

/ . 

vations in n^trics. Because of his expertise, he was asked to make an 
in-depth assessi>)ent of the instrument and associated activities. 

• Also, the Steering Committee evaluated the project. They completed 
an instrument that was based on Mr. McKinney's evaluation and project 
objecttves. . , 



The evaluation from the Steering Committee and L.S^ McKinney were 
compared. Both Mr. McKinney and the Committee knew the eva^luations 
would be compared for commonalities and differences. The results were 
used to consider future metric activities. 



Fiel d Test and Review— 

yi After instrument development and review in Region 6, the instrument 
and, more importantly, the system were" to |)e tried out 'in the three 
regions selected by the Steering Committee. Workshops v#ere chosen* as a 
way to refine the system and as.sist teachers in upgrading themselves and 
their programs . ♦ ; . ■ . " 




The workshops wjpre designed to provide maximum .assistance to teachers 



who were ready to make decisions about implementing metric measurement ^n* 

^ ' ' - > \ ' ' ^ ' 

\_ ^neir -pjcogr^ms . Along with discussing program needs (toolsi equipment, 

iffeasurements,) a portion of the workshops was- devoted to developing a 

plan for changeaver. A large part of the workshop was desinged to pro- 

vide 2fwar6ness experiefntes . There were also opportunities for teachers 

to decide on further professional development needs. » . * . 



Professional Deve1op>nentj;_- 

r- ' 

- ■ . j 

A mfltric educatfon course was planned as part of the project. This 
course was designed to provide in-depth metric education for. vocational 
teachers . " . . 

It was plannet^ to cooperate witK the professional developn»ent unft 

to offier other activities. . '. , 

» 

RESULTS ^ 

Objectives were written to. aim the project towards developing a 

systetn for providing^ metric ediirafinn I. h .er.fif o re , tho - roGulti i w o r o- - 

discussed in terms of success in meeting objectives. 

Objective 1'.1 

Review metric literature, including literature identified through 
an .Eric search. 

This objective was met. An extensive search was carried out ^ver 
the twelve (12) month period of the project. 

♦ 

Several bibliographies were discovered that could help educators 
interested in implementing metrics. Metric Education, an annotated 
Bibliography for Vocational, Technical and -Adul Education (1974), and 
The Metric Syst;(eni: A Bibliograohy of Instructional Materials (1975) 
are worthy of mehtion. .Both documents are available upon request. 

Objective 1 .2 Order literature needed to support project activities. 

• Literature was ordered and received, (See Appendix 2 for a list- 
ing.).|| These materials were used frequently in the project. The objective 
was met. 
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Along with supporting individualized mtr^ instruction, reference 
materials were disjilaj'ed ^t each works hop. /'Tealfcers were encouraged to 
look at the materials an^h decide if any would be useful in their pr(^raftis. 
Although a great deal of care was taken to make an attractive display, 
teachers did. not give much attention to materials. 

Develop a bttllopraphy of materia Is relevant to tTie intents 

of the project. 

Three (3) documents were developed in the project. Metric ReVtrences. 
was an extensive listing compiled from a variety of sources. This focu- 
ment wa^ used as the basis for a* more explicit listing titled Specific 
Reference. The third document was a description of sixteen (16) 
articles titled Article Summaries. The total package of three (3) 
documents was developed in an effort to be of most help to educators. 
These can be examined in Appendix 7. The objective was realized."* 

These documents were helpful during the project. They were al^ 
used during several workshops. Teachers were encouraged to use them 
to identify references that would of assistance. There did not seem 
to be a great deal of enthusiasm, from thjs teachers about the availability 
of the documents. ^ 

0bjecti^_2.2 Select a Steering Committee' 

i 

The l;Steering Committee was selected, thus the objective, was met. 



- V 

intended t5 



It was intended t5 have the Steering Committee >epresentative of 
Industry and education. All of the educators agreed to participate. 
It was more difficult to find members from industry that could 



particip.itf... M^iny persons were |tontacted , all r'efiiJ.od be.caiise t.hoy had ♦ 
other commitments when meetings were-s(^eduled. Finally, Mr. Trartk Buckler, 
Region 6, ca)no to the rescue. He (^ontafted numerous people from industry 
and located an industry person for the Steering Coimnttee. ♦ 

Tf?e cooperation of the Co<niiittee was' fantastic. Good ixieas wore 
generated and lised as the basis for many project decisions. f 

Objective 2.2 Select ten (10) vocational program areas as the focus. of 
the. proj^>.ct. 

Ten ( 10)|^vocational.. areas were sel^ected by tfj^ Steering Con»nittee. 



The^bjectiVe was met. j:* j. 

In the first few worksho|)s, participation was lin|ited to those from 
the ten (10) vocational areas! However, at the urging of several regional 
directors, teachers from all vocational aneas were allowed to attend 
several workshops. Table 1 gives a breakdown of numbers of participants 
by vocational training areas. * 01^ ' 

It is important to note that regional directors m'ade the requests 
after teachers asked if they coyld attend. Evidently, teachers in mapy 
vocational areas perceived the need to adjust to metric measurement and 
were looking for ways to nieet their needs. 

Select a Consultant to evaluate and make suggestions rela- 
tive to' project procedures.^ 
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Table 1 

NUMBER OF WORKSHOP PARTICIPANTS BY VOCATIONAL 

TRAINING AREA 
(N-llB) 



Training Area . , Numbe 

Auto Mechanic 19 

Machine Shop 16 

Welding 12 

Health Careers _ 7_. 

Auto Body . * 5 

Heating and Air Conditioning 6 

Carpentry' , 6 

Electricity/Electronics - . 6 

Busfness and Office ^ ■ . g 

Food Service '5 

Arfcraft Mechanics '5 

Agriculture 5 

Drafting ; .3 

Home Economics \ 2 

Diesel Mechanics 2 

Appliance Repair 2 

Small Engine 1 

Distributive Education ' ^ 1 

Printing » 1 

Others ( Coord i na^;ors Counsel or, , 4 
Aide) 




» • Or, Peterson, of the Ohio State University made many useful' sugges- 

«» 

tions (-^ef^ Appendix 8.) Table 7. ]ist his main suggestions and responses 
by the project staff. The objective was met. 



Table 2 



. CONSULTANT MAIN SUGGESTIONS AND 

^ 



PROJECT RESPONStS 



Suggestion 



1. Make a more extensi ve literature 

search. 

2. Administer sel f- assessment in- 

strument to sample groups. 

3. MCKli fy Scale 3 - Shop conversion 

to metrics . 

4. Chahge title of'scale 4. 

5? Have a larger sample of teachers 
complete Scale 1 & 2 before ' 
' workshop, 

6. ' Begin workshops by having par- 

■ ticipants complvBte Scales 1 
and 2. ' " 

7. Have" small group discussions in 

workshop ablut what needs ""to 
be done. 

8. Involve workshop participants' 

by using measurieinent activi- 
ties.. 



Response 



1. Enlarged the scope of the 

search. 

2. Use workshop participants as 

sample gro^ips. , 

3. Modified Scale 3. 



4. Title was adequate as selected 

5. Good idea for a future project 



6. Restructured workshops to re- 
flect suggestion. 



7. Restructured workshops to re- 
flect suggestion. 

8^ Restructured workshops to re- 
flect suggestion. 
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Select a Metric Advisory Conwittee. 

A Comnlttee for each of the ten (10) areas was selected. The ob- 

Jectlve was met. 

The Comnltees of teachers, as a whole, were very cooperative and 
patient with' the project staff . However. It Is .the opinion of the Prtf- 
ject Director that muCh more couTd h*ve^4>eefr aeeomp^Hshed tf teachers 
had been given^more time and Incentives to participate. It was difficult 
to accomplish everything that had to be done when tflne was limited and 
teachers- cou>^ not see irtmediate benefits. 

it was interesting to note th^ attitudes of teachers toward metrics. 

r 

Most of the teachers were very enthusiastic hnd expressed tie belief 
that-metrics is here; we need to adjust to it. One teacher. 1n,part1cu- 
lar. had a different view.. The teacher lectured the Project Director 
about the evils of the metric changeover and why it would not affect 
the particular occupation, to check this out, the Project Director talked 
with several teachers of the same vocational area.^ They disputed this 
view. The teachers said metric measurement was bed^ftining common in the 
occupation and should be Included in the training.^ This difference of 
viewpoint was observed many times during the. project. " Ther^ didn't seem 
to be many participants that had no opinion about metric measurement. 
Either it was expressed as a necessity or eventuali'by and accepted or 
criticized and rejected. 

Py*?£t!ve_3^2 Develop a listing of metric measurements tjiat are being 
made in industry at' the present time. 
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tM^^ct.lve 3,3. Develop agisting of metric tools and equipment' needed to 
adf^pt to the present state of niett^ics in industry. 

r 

■ / 

listings of matric measurements (Scale 2), and tools and equipment 
(Scale 1) were developed. They may or may not be representative of V/hat 
is going on in industry. The objectives 3.2 and 3.3 were partial l.y ac- 

coutplished. 

This was the most difficult part of the project.' When the project 
was planned, the Project Director assumed that working with industry 

wouTd"b'e"e{jTyr"^^^ 

V 

dustry. Yet, numerousNnethods were tried with questionable success. 

It was intended that^Me^ /ifdvisory Committees of teachers could 
obtain inaustry input form their Program Craft or Advisory Conmittees. 
Yet, whep. this was proposed the idea was not accepted.. Some said they 
had not yet fortned a committee. Others stated that their meetings would 
not be held untiO late spring. To expand on this, the same idea was 
proposed to teachers in two (2) workshops. Again, there were no posi- 
tive responses. For some reason, teachers were not enthusiastic about 
assisting the Project Director by using their Advisory Committees to ^ 
obtain metric information. 

Several ideas about working with industry were expressed to teachers 
such, as having upgrade classes or workers ajt professional meetings com-, 
plete instruments. Some teachers agreed to assist in this manner and 
were provided instruments. However, there were not enough returned to 
include information in the report. i 

I 
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There may. have btten a good reason why teachers were not excited 
about .obtaining metrlc.informatlon directly from industry. Many teachers 
said they had been observing Industry and knew what progress they were 
making. If this was true for all ten (10) vocational areas7>then. teacher 
input did represent what is happening in industry. 

0Mectjye_J,4 Develop a projection of the rate of progress of industry 
during the remaining years Of the ten (10) year voluntary conversion 
period. ^ ' 

I 

, The projection for the rate of industrial prog res^ for each of the 

-TeT:(lDT vocatr6nrf a^ Since' there 

was no direct indgstrial involvement, as planned, the objective must be ' 
rated as partially accomplished. ■ ' • 

Q^lectjLve_4,J Develop a metrics self-assessment instri#nt that measures: 
(1) metric p>;o/essional development needs, and (2) program metric needs. 

Two (2) scale instruments for ten (10) vocational areas were developed. 
The objective was accomplished.. (See Appendix 9.) 

In addition to Scales 1 and 2. Scales 3 and 4 were developed. to .as- 
sist teachers in planning to meet program and individual needs. Scales 
3 an6 4 were used in workshops and are not considered part of the instru- 
ment.. However, a sample of the scales are included in Appendix 10. 

l^aictivje 5,1 Analyze data to detem^ine the metric status in comparison 
to industry of the ten (10) selected vocational areas. 
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Data was analyzed to determine the status of two (2) vocational pro- 
grams. It was not possible to compare the results to industry. There 
were not enough participant^ to analyze all ten (10)^areas. The objective 
was not met, . . 

It wa,s propCjsed that ten (10) vocational areas be selected early in 
the project. Because the areas were so different, it was necessary to 
develop an instrument for each area. This was accomplished. The decision 
was also made to collect data in scheduled workshops, after instruments 
were refined. 

' • ^ ' -^"r" 

Decisions to develop ten (10) instruments, and collect data in 

worlcshops ."i/ere best in terms of the main purpose Qf the project--to de- 

velop an educational system. They were also ma3e to provide the optimum 

way to develop and perfect ten (10) instruments. However, these decisions 

were arrived at with the knowledge that workshop attendance had to be 

large in order tt> collect sufficient data. It was predicted that teachers 

in the ten (10) occupational areas would see the need for the workshops 

and attend. This dTt^^not happen. Workshop atte^nce was^ not sufficient 

^to allow data collection and- analysis in the ten (10) arelis. Additional 

information was not develTDped because of the limited sample. 

- ■ ' ' . • <■ 

Only sixtyrseven (67) teachers completed Scal'es 1 and 2. (See Table 
3.) This was not enaugh to generalize findings to larger populations of 
vocational teachers in Kentucky. Thus, conclusions were presented in . 
relation to the group tlrat Completed the instrument. 
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. Note in T.bl. 3 th.t f«,.r t'e.ch.rs con,ple^.d Sc.le* 3 and 4 th.n 
1 .nd 2. Thte"w« m,, becuse Sc,l«s 3 .nd 4 couM not b, used In 
.sever,, workshops, becuse of t1n,e U.lt.tions. The planned workshops 
were twelve (1?) hours in duration. ft,e workshop was three (3) hours 
long, several were completed in six (6) hours. 

Table 4 summarizes some information fromjeachers of eight (8) 
different vocational areas. Note that teachers from three (3) of the 
areas responded that no metric'measurements were being made in their 
programs. In four (4) Program' areas . there w^^^^^ 
rea- as used now. Vet. every program area except Small Engines,' said 
metric items were needed ndW. *. 



tems 



For more complete listings of Scale responses, se? Appendix 11. 
. Auto Mechanic Programs have Ipng been recognized for rapidly adapt- 
, Ing to metric conversion. The data fr<», participants (Table 5). seined 
to support this recognition. «ver twenty-five .(25) percent-of the." 
teachers said' they made some eleven (11) different metric measur«nents . 
Ten (10) different types Of metric items were used. Fifteen (15) types 
of metric items we,re checked as being needed.now. ' In addition, metric ■ 
books were listed by three (3) te<u:hers. Note that listed items were 
small and fairly inexpensive. No \rge equipment were apparently needed. 
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; . ' TABLE 3 

r ' 

f 

NUMBERS OF INSTRUMENT COMPLETERS BY VOCATIONAL AREAS 



NUMBER, OF 



C 0 M P 



Vocational , 
Area . 


(N»67) 
Metric iteins 
(Scale 1) 


(N-67) 
Metric Measurements 
(Scale 2) 


' (N-43) 
Metric Equipment 
Needs (Scale 3) 


\ kN-40) 
MetrlV Professional 
Development N^edsCScale 


Air Conditioning 

f 

" — i- , , ■ . ■ 


. 4 


4 


2 


1 


Auto Body 


6 


6 


4 


' 3 


Auto Mechanic' 


17 

: , 


17 


9 


10\ 




2 


2 ■ 


2 




Drafting 


2 


> 

2 


2 


2 


> 

Food Service 


3 . 


3 


— " — ^ 1 ' - 

5 


— r 

: " • 6 


Hor^ti culture 


5 


5 


3 


1 


Machine Shop 


16 


16 


6 ' • 

■ t 




Small Ert^^^e . 


0 ' 


0 


1 , 

' > ^ ■ ■ >— — - 


, . V- 


Welding 


12 


J ■ 


f 

7 


■;- ■■ " 

7 
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^ABLE 4 

TEACHER RESPONSES FROM tlGHT (8) VOCATIONAL TRAINING AREAS 

METRIC Measurements and items 



Training Area 


* « 

Number (N) of Metric Measure- 
ments Made Now 


Number (N)' of Metric J tems 
Dsed'Now 

• 


Number (N) of Metric 
Needed Now 


..We-ldlng-..-.. 


N of Teachers 
Responding 

- - 


N of Dlffprpnt 

^Measurements ^ 


N of 
Responding 


n OT uiTTerent 

Items 

^ ■ ^ , . 


N of ■ 
Tetcheps 

. Responding 


. N of Dif- 
ferent Items ' 












18 


Auto Body 


^ 6 


0 


6 


0 . 


4 


9 


Diesel Mechanic 


2 


0 


t 


. 0 


~X2 


7 


Air ConditioniDg 




3 


4 


a 


2 


5 „ 


Drafting 




0 


2 


2 


2 


6 


Food Siervice 


1 


3 


3, 


5 


5 


7 


Horticul ture 




30 


5 


• 2 


3 


3- 


Small Engines 


0 


0 


0 


0 


1 


0 


✓ 




3a 


34 


9 


26 


0- 

S5 



TABLE 5 
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AUTO.MECH/^NICS 
METRIC MEASUREMENTS ANO' ITEMS 




< 






Metric Measurement^ Made Now By Over 
Z!S% of Teachers 
N«17 


Metric Items Used Now By Over. 
25% of Teachers 
N-17 


Metric Items Needed Now By 
Over 25* of Teachers 
N-9 

I* 


1 • 


Measurement 


N 


Item " 


N 


Item 


N, 




Spark Plug Gap 


(9) 


Open Eod Wrenches 


(16) 


Torque Wrenches 


(8) 


\ 

/ - 

VD 


Torque A Fitting 

-Spe««"(5T"A"TeT>TcTe" 

Crankshaft Main Journal 
Size 

Valve Clieacance 

Ring Clearance 


(7) 

(6) 

(6) 
(5) 


Box Wrenches 

""'Socket Set 

Feeler Gauge 

Midget Metric Wrenches 

Air Impact^ Wrench With 
Metric Sockets ^ 


(16) 

( 8) 
( 8) 
( 7) 


Temperature Measuring, 

— >"-iqtt4^m*f»t- — 

, Calipers 

Pressure Gauges 

Drill Bits 

Box End Wrenches 


(7) 

(6) 
(6) 
(5) 
(5) 




Piston Diameter 
Piston Bore 


(5) 

(5) . 


Assorted Metric Har-dware 
(Hex, Nuts, Washers, 
Screws , etc . ) 


( 7) 


Impact Wrench Sockets 
Nut Drivers 


(5) 
(4) 




Stroke Of A Piston 


(5) 


Drltl Bits 


( 5) 


Hex Key 


(4) 




Diameter Of A Camshaft 


(5) 


> Distributors Wrench 


( 5) 


Socket Sets 




1 


Bore Of A Cylinder 


(5) 


f 

• 


t 


Tap and Die Set * 

** 

Measuring Tapes 
Pressure Testor, 


(3) 
(3) 
(3) 


r 


o ■ . 






>* < 


Book? 


(3) 
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In Table 6, machine shop teichtr responses w«rt listed. Over ti^nty 
five (25) percent of the teachers checked the metric nniasurement of screw 
and bolt lengths and diameters. Yet, some eight (8) me-tric 1t«m$»were 
used by teachers. These l.tewi seem to have greliter meaiurment poten- 
tial than the one listed measurement. The six (6) teachers Indicated the 
immediate need for sixteen (16) different metric Items. ' 

Scale 3 of the Instrument dealt with what metric Items are OMded 
nGw,--4n"the"iTO)rt sever»V"ygai«';"rfW"s6^^ Resul ts of v 

this scale for al) areas can be observed In Tables 3-6. 

Teachers must>e familiar with the metric' system If they are to fnte 
grate It in their programs. Table 7»11sts the results of asking teachers 
what In-depth metric experiences they need right now^o do an effective 
job of preparing students for the world of work. Over fifty (50) percent 
checked that they need. professional development in length, area, volume, 
temperature, and pressure. Almost fifty (50) percent Indicated mass*was 
an important metric area. Velocity and energ>HftjijiiA*1 c measurement were 
checked by a near majority of the teachers in auto mechanics, dtesel 
mechanics, and auto body." . ^ ^ . 

0 

Objective 2.3 Evaluate Project Activities (Steering Committee. ) '■ 

A. 

Objective 6.1 Select a third party evaluator to assess the Impact of the 
Instrument and associated project activities to meet the metric needs of 
vocational teachers and programs. 

It was decided to use two: (2) third party evaliiators and compare 
the results of the' evaluation for likenesses and differences. This was 
accomplished. Both objectives were met. 

f 
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TABLE 6 
> . MACHINE SHOP 

METRIC MEASUREMENTS ANff OTS 



i- ■ 



Metric Measurements Md(Je Now By 
Over 25% Of The Teachers 
N«16 



Screw and Bolt Lengths and 
Di ameter ^ 



Metric Items Used Now By 
Over 25% Of The Teachers 
N«16 



Measurement 



41 



N 



(6) 



r 

Item 



Scales 

Hex Key Sets ^ 

Lath With Metric Ad'just- 
mern Capabilities 

Tap and Die Set 

Calipers 

Micrometer 

Vertical Milling Machine 
With Metric Adjustment 
Capabilities 

Screw Thread Gauge 



N 



(8) 
(7) 
(7) 

(6) 
(6) 
(6) 
(5) 

(5) 



Metric Items Needed Now By 
Over 25% Of The Teachers 
N«6 



Item 



Assorted Hardware 
Micrometers 
Socket Sets 
Open End Wrenches 
Nut Drivecs 
Tap and Die Set 
Calipers 
Fester Gauge ' 
Box End Wrenches 

♦ 

Allen Wrenches 
Drills and Reamers 
Screw Thread Gauge 
Metre Tape 
Punches 
Height Gauge 
Scales * 



TABLE 7 

METRIC PROFESSIONAL DEVELOPMENT NEEDS 

TEACHERS IN 9 VOCATIONAL AREAS 
(N-43) 



Training Area 



N U M B E R O F .T E A C H E R S r C E D I .N 



Area 



Volume 



9S 



Temperature 



Presture 



Velocity 



Energy 



Air Condi tipr^fng 

Auto Body 
(N-3) 



0 



1 



2V 



Auto Mechanic 
(N-10) 



8 



7 . 



DJesel Mechanic 



Drafting 



Food Service 



HorticulturA 



0 



0 



Machine Shop 
(N-7) ' 



Weldtng 
(N-7) 



Small Er\g1ne 



8 



0 



'0 



TOTAL 



30 



24 



25 



21 



27 



34 




IT 



Mr. L.S. McKlnney from West Virginia Technical Institute was the 
"outside" third party evaluator. Table 8 list W^jnaln^aluatlon 
points, see Appendix 12 for the complete 'report . 

The Steering Committee was disked to t)e the third party evaluator 
from "Inside" th project. They were asked to complete an, evaluation 
instrument (see Appendix 13 for Instrument and complete resuTts of the 
evaluation.) The results of the evaluation are summarized in Table 9. 

TABLE 8 , ^ 

. . SUMMARIZATION OF THE 3RD PARTY EVALUATION ' 

(L.S. MCKINNEY) 



Strengths 

1. Sel fS^assessnwnt Instruments for ten (10) occupational areas 

were developed. , . 

2. Provisions for professional development activities were planned. - 

(Objective 8.1 - 8.3.) 

3.. Scope of literature review was broad. 

( 

4. Used a variety of resources in the development of the instrument 

scale. , • 

5. Used workshops to refine and validate Instruments. 

6. Projected plans for working with business and Industry were good 

7. Provisions for metric awareness experiences in workshops. 

8. Testing in rural as well as non-rural are^s. ^ ^ . 

9. Development of a system that is congruent with sound vocationfl 

principles. » 



Weaknesses 



1. Limited literature (Search. 

2. Limited involvement of business and Industry. 

3. Limited number of teachers involved in the instrument ^develop- 

ment. 

4. iNmi ted information ah,out the rate of metric chai^ge in Industry. 

5. No credit for works<hops (deterrant to participation). ^ 
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SUMMARIZATION OF THE 3R0 PARTY IVALUATION 
(6 STEEI^ING COMMITTEE MEMBERS) 



Evaluation Statement 



Tended To 
.'Agree 



1. There was an adequate literature review. 

2. Purchased literature was sufficient In quality 

and quantity. \ 

3. Reference material llsttngs will be helpful, 

4. Steering Connilttee vws representative of tnduUry 

and education. 

A 

5. The ten vocational areas were good cholpes. 

6. Suggestions by the Consultant resulted In Improved 

project quality. , 

7. Metrics Advisory Committees (Teacher 'Conwlttees) are 

representative of education and Incjiustry. 

8. Metric nwasurement listings (Scale 1) «jre repre- 

sentative of Industry changes. 

9. The listing of metric tools and equipment Is repre- 

sentative of needed changes. 

, • « 

10. Listings are sufficient to predict Industrial rate 
of progress. ' 

IT. The self -assessment Instruments are sufficient. 

12, Data will h^lp determine the metric status of voca- 
tional programs. 

ERIC . • 



I 



. TABLE 9 (CONTINUED) 



SUMrtARtZATION OF THE 3R0 PARTY EVALUATION 
(6 STEERING COMMITTEE MEMBERS) 



Evaluation Stateni^nt 



13. The three selected regionswere good choices. 

14. The workshop increased metric awareness and enhanced 

program planning. 

K. The plan for'offering metrics courses is good. 

16.,-* Copies of the instruments and modules will be helpful 
to regions. 

17. Th^re was sufficient cooperation with the professional 
development unit.>^ 



Tended To No Clear 



A^ree 



Indication 



Tended 
Jisagr 



COMMENTS 



Needed wore industrial input (2 members) 
Need to continue program 
Need to continue workshops (2 members) 
Continue follow-up and evaluation of programs'. 
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The Steering Conwlttee, se«i»d to be very supportive of the project 
In all aspects, except business and Industry Involvement. This' was a-1so 
a weakness listed by Mr. McKlnney (#2 nrwji #4.) Other weaknesses listed 
by Mr. McKlnney (#1, #3. and #5) were areas that the SteerlR^'^oninlttee 
discussed and arrived at project decisions earlier In the project. 

Ob jective 7.1 Select three (3) regions to field test; the system for ^ 
providing metrics education. 

Three (3) regions were selected for field test. WorksWjps were used 
to carry-out field test. The objective wjts met. 

Because of time limitations In workshops, it was not possible to 
field test the total system. Much more time was necessary to develop 
strategies for helping teachers to work with business and Industry. 

After experimentation In early workshops, an agenda was developed 

> 

for delivering part "of the system. An agenda and workshop materials are 
located in Appendix 14. 

Objective 7.2 Conduct a two-day credit workshop In each of the four 
regions. 

. Some workshops Were offered for less .than two days'! College credit 
was not available for participation In workstiops. Six (6) workshop^ " 
were offered instead of the four (4) that were planned. The objective 

was not met. ^ , . 

y 
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TABLE 9 (Continued) 



SUMMARIZATION OF THE 3RD PARTY EVALUATION 
(6 S/EERING COMMITTEE MEMBERS) 



Evaluatioh Statement 



13. The three selected regions were good choices. 

14. The workshop increased metric awareness and enhanced 

pro^fam planning, 

15. The plan for o^^fering metrics cowrs^es is good. 

16. Copies of the instruments and rtiodules will be helpful 

to re.gions. 

#■ - 
17} There was sufficient cooperation with the professional 
development unit. 



Tended To 
Agree 



/ 

/ 
/ 

/ 



No Clear 
Indication 



Tended 
Jisagre 



C OMMENTS 

Needed wore industrial input (2 members) 
Need to continue program 
Need to continue workshops (2 members) 
Continue follow-up and evaluation of programs, 
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The Steering Comnlttee seamed ttf be very supportive of the project 
in all aspects, except business and industry involvement. This was also 
a weakness listed by Mr. McKlnney (#2 and #4.) Other weaknesses listed 
by Mr. McKinney (#1, #3. and 15) were areas that the Steering Cownittee 
discuss^ and arrived at project decisipns earlier in the project. ^ 

O bjective 7. 1 *SeTect three (3) regions to field test the system for 
providing metrics education. ' ^ 

Three (3) regions were selected for field test. Workshops were used 
to carry-out field test;. The objective was met! 

Because of time limitations in workshops, it was not p6ss1ble to 
field test the total system. Much more time was necessary to develop 
strategies for helping teachers to work with business and industry. 

After experimentation in early workshops, an. agenda was developed 
for delivering part of the system. An agenda and workshop materials are 
located in Appendix 14. 

Ob jecttve 7. 2 Conduct a two-day credit workshop in each of the four 
regions. 

Some workshops were offered for less than two days. College credit 
was. not available for participation in workshops. Six (6) workshops 
were offered instead of the four (4) thaf^were planned. The objective 
was not met. ' , ' 
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In the project proposal, three (3) workshops were planned In addl- 
tlon to the Region 6 workshop. Because of teacher interest, six (6) work- 
shops were offered. Two (2) were used to refine the instruments, four (^4) 
were used to collect data. 

f 

y 

A two-day - six (6) hour a day workshop was planned. However, be- 
cause of scheduling difficulties, the length of several workshops was 
altered. In Lexington, (Bluegrass region) and flizabethtown, two-day - 
six (6) hour a day workshops were implemented. In Somerset (Cumberland 
region)^ a three .(3) hour workshop was offered. At Bullitt and Shelby ' 
Countiel (Region 6), one-day workshops were implemented. 

an incentive for attending workshops, it Was planned to award 
college credit. Yet, upon closer examination the content and length 
of workshops didn't meet college c6urse criteria. In the Bluegrass 
Regional workshop, two (2) continuing education credits were awarded. 
They were not available in remaining workshops because the duration of 
these workshops was much shorter. 

When structuring workshops, the staff was concerned that teachers 
wouYd not do the activities because they were unrelated to measurements 
made in specific vocational areas. Also, activities were designed to 
prqvide an awareness of metrics, and not in-depth knowledges. For a 
person with a great deal of experience In metric measurement, the work- 
shop would probably not be relevant to needs. The information in 
Table Jj0 gives information related to these concerns. About seventy 
(70) percent of the seventy-nine (79) participants tflought the objectives 
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were reaillstk (question 2.) Ovtir fifty ^50) percent agmd with th«> 
objectives, believed activities mt their needs, and thought the outcome^ 
were valuable (questions #5. #7, and #8.) 

T^ere was a concern as the project evolved that reducing the time 
of a workshop would limit the opportunity to work with teachers on the 
total system for providir>g, metric education. This concern became reality. 
In one-day \»forkshops, teachers were asked to complete Scale 1 and 2 of 
the instrument. Then, they compHt^ a limited number of awarenes^ 
activities. There \fas very little time to discuss specific programs, 

f 

and no time to work with teachers to plan for a metric changeover. 
Although no mention was made of what they iflissed, teacher^ seemed to be 
aware that more was needed. On the comments section of the evaluation," 
statements were made such as: should have more time, need to relate 
metric to iijidividual programs, and should have another workshop to help 
teachers of specific vocational areas. 

One workshop had a large number of participants (around 60). All 
activities were set up in a large room. It was intended that teachers 
would break into small groups and work on activities for about three (3) 
hdurs. This did not work out as well as it was planned. The some fifty 
(50) activities may have overwhelmed teachers, or the lack of discussion 
and planning might have been dis^couraging. For whatever reason ^ some of 
the participants were obviously unhappy. The evaluations reflected this 
feeling. There were no indications from the evaluations that explained 
why the workshop did not meet their expectations. 
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TABLE 10 

EVALUATION RESPONSES OF WORKSHOP PARTICIPANTS (N-74) 

' ' ■ — ^ — «■ - 

1 * Strongly Un- DIs- 

^H^«!5!!!!^l ] Agree Agree decided ^gree 

1. The purposes of the 
/activity were clear ' 
'to me . . . 38 34 

2. / The objectives of this 
activity were not rea- 
listic ^ ,11 10 33 

3. Specific purpos^made it 

easy to work efficiently. 33 42 4 2 

4. The participants accepted ' 
the purposes of this ac- 
tivity 26 45 '7 1 ■ 

5. The objectives of this ac- 
tivity were not the same 

as n\y objectives 5 20 14 30 

6. I didn't learn anything 

new .... 0 . 5 4 36 

7. The outcome of this ac- * ^--^ 
tivlty was valuable to 

^ 19 43 8 11 

8. TKe activity did not meet 

•njf needs. . 1 12 10 32 

97 We did not relate theory ^ 

to practice 0 3* .8 40 

10. The schedule was too 

Tlxed 4 5 6 ' 46 

11. ; The group discussions were 

/ excellent'. . 17 50 12 3 

• • ; 



Strongly 
Disagree 



22 
1 



13 

35 

4 

25 
30 
19 
1 ' 



r ♦ 
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One observation was made during the workshops by tht Project Director. 
Participants who believed there was a need for metric conve^'slon In their ' 
programs and wanted assistance were very receptive to workshop actlvltlesi 
They went a^ove and beyond what wis called for. These persor>s asked 
questions, searched for answers In the literature, and shared Information 
with other participants. Conversely, a small number of participants didn't 
see any ne4d for metrics and thought they were required to be there. These 
persons were not receptljjfe to any activity. Their lack of participation 
seemed to dampen the enthusiasm of other participants. 

?y^^llv£jj_ Offer,£DVT 520 (1-5 credit hours), to meet the metHc needs 
of teachers In the four regions. 

The ^oject Director offered a course In metric education for 
Region 6>ducators^during the Fall. 1979 semester. See Appendix 15 tor 
more Information. Courses are not bel ng. of f ered In the other three regions. 
The objective was not met. 

The workshops were part of the planned. professional development. How- 
ever, in twelve (12) hours teachers could not gain necessary knowledges 
to work with.^ areas of metrics related to their programs. Thus, a 
metric education course was developed. Sixteen (16) Individualized modules 
developed by Crosby and McKlnney (1978) were used as the basis f^ Instruc- 
tion (see Appendix 16.) 

It -was planned to offer the course as an Individualized/metric course" 
in each of the four (4) reglons^where workshops were scheduled. However, 
this was not possible. With the decision by the Counctl on Higher Educa- 
tion, the r6spons1bilit|fe|s-^f the University of Louisville are in four (4) 
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counties within the boundary of Vocational Region 6. It is the policy of 
the University to stay within the defined boundary. Additionally, It be- 
canie obvious to. the Project Director that management 6f the course in 
four (4> regions^would not be possible. It was necessary to come 1|& with 
ao'^ alternate plan. < . 

During the project, several teacher" educators expressed Inyere^ 
the metric modules and course that was to be offered. As a result, the. 
Project Director has planned to invite vocational teacher educators from., 
all state institutions to discus^ project' results and possibilities of 
of^^r\ng metric courses. Hopefully, all vocational teachers in the 
four (4) regions will have metric courses available in the near future. 

Objective 8.2 Deliver copies of the metric self-assessment instruments 
and a copy of individualized metric modules to each vocational region. 

Some copies have been delivered to regions at the date of the final* 
report. Others will be mailed in the near future. This .objective was 
considered met. 

Objective 8.3 Notify the Professioncil Development Unit, Bureau of Voca- 

.. . ■ . /• , . 

tional Education of project progress for the purpose of cooperating in 

S^ther activities. 

Two of the workshops were held as a result of cooperation with pro- 
fessional development coordinators. Others are planned for the coming 




ar; The objective was satisfied. A. 



Summary 

Of the nineteen (19) objectives in the project proposal, thirteen 
(13) were satisfied, six (6) were not. > . 

Four (4) of the objectives were not met because of the inability of 
the project jto directly involve business and industry. The two (2) ot/fer 
objectives were not satisfactorily completed fo»^a variety of reasons. 

. DISSEMINATION ' ' 

Recjion 6 ^^rrd the three (3) regions selected for fiteld test were given, 
a copy of th^'Tinalized metric self-assessment instruments for ten (10) 
areas. In acyition, results of the literature search, selected materials 

from the workshops, and a set of metric individualized modules with support- 

■ ■' • 

ing materials ^re delivered. A cover letter accompanied the materials. 

\ -A 

This report was\del i vered to the Bureau of Vocational Education with 
the expectation^ that \^ would be shared with many interested educators • 
and non-educators in the U.S. The report will be ^dupl icated and mailed 
to selected persons and agencies. Also, the report availability was ad- 

vertised and is-r^ent upon request. 

Many other dissemination activities are planned. The meeting with 
teacher educators is one form of dissemination. The plan to continue of- 
fering EDVT 520 course (Metric Education) is an effort to distribute in- ' 
formation. Several workshops will be offered in the coming year. The 
Project Director intends to write an article and revise the final report, 
as needed, to haveHt included in the ERIC system. Other meetings and 
arttivities are in the discussion stages with various persons in Vocational 
Education.'' Every effort is being made to cgntinue expan'di>sk^ knowledge about 
metrics and implementation techniques to meet evblying implications of metric 
iweasurements. ' . 
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CONCLUSIONS AND RECOhflENDATIONS 

The purpose of this project y^as to develop a system for/providing 
vocational teachers with relevant metric education. T^is purpose included 
the development and identification of materials to sypport and enhanCe-^'^) 
the system. I^issemi nation activities were designed to provide possibili- 
ties for using the system in Kentucky. 

Based on all aspects of the. project, the following conclusions were 
presented: , 



1. The system for providing me^tri coeducation to vocational teachers 
should be designed to meet neeas of individual teachers. 

2. The system should jjy^lude: 

(1) A survey of industry 

',2) A program needs assessment 

^3) Opportunities for awareness, experiences 

.4) Planning for conversion to metrics ^ 

(5) Professional development offerings with in-depth content 

3. The project was not successful in directly involving industry. 

4. The self-assessment instruments stimulated teachers of the 
ten (10) occupational areas to discuss metric tools, equip- 
ment, and measurements. - 

5. Workshops were effective to provide awareness experiences arid 
an atmosphere for planning (short and long-range.) 

6. Metric awareness provided in \^orkshops was needed by the 
majority of participants. 

7. Some teachers from vocational areas, other than the» t^n (10) 
selected areas, were interested in knowing more- about metrics. 

8. Vocational teachers selected for committees did hot have the 
time and/or energies to accomplish activities of the system 
on their own time. 

9. Displaying literature at workshops >^nd expecting the voca- 
tional teachers to evaluate and select pertinent parts was 
an unrealistic plan. 
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" 10. A number of teachers in similar vocational areas disagree on 
the need to change to metrics. 

11. There was not enofth data to generalize to teachers in Kentucky. 

12. Most of 'the teachers surveyed. Indicated they needed metric 
i terns now. . • ' 

13. The ^rveyed teachers are making few measurements in metrics. 

14. Sixtf?en (16) different metric items ,jare needed now by the sur- 
veyed automotive teachers.- • 

15. Sixteen (16) different metric items are needed now [>y the sur- 
veyed machine shop teachers. 

16. A large percentage of surveyed teachers need in-depth profes- 
sional development in metric measurement. 

# 

07. The most successful awareness workshops lasted for two-days, 
6 hours a day. ■ ' 

18. Workshops were most effective when participants volunteered to 
attend. .-•^ 

Because of the link between business,, indus.try, and vpcatipnal edu- 
cation, vocational educators -should be very concerned aboqt what business 
and industry are doing about converting to metrics.- In relation to this, 
thought and the results of this project /the follx)Wing recommendations 
are*p»"eserited! 

1 . 

It is recommended that: 

1. Leadership in ^the Bureau of Vocational Education, Frankfort, 
Kentucky, accept the criticality of adapting to industry • 

< changeover to metric measurement by making metric conversion 
• in vocational education a high priority for short and long- 
range program planning. 

2. A Me.tric Advisory Committee be implemented by the Bureau of . 
Vocational Education, Frankfort, Kentucky. . The Conmittee 
should be made-up of leaders from business, industry, and 
education. These persons shpuld focus on implications of 
metric conversion for vocational education, and correspond- 
ing recommended action. 
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A person from the Bureau qf Vocational Education be given 
the responsibility and time to coordinate metric conver- 
sion in vocational education. Since conversion affects 
or will affect all vocational areas^ the person* should 
work with all vocational educators. 

Every -vocational region in Kentucky implement a system for 
providing metric education for vocational teachers. Systems 
should incjude successful elements of this project. 

A study be ^nlTfated to find effective ways, to work with 
business and industry. 

Research be initiated to measure the metric states of all 
Kentucky vocatLonal teachers in the ten (10) occupational 
areas. 

Awareness workshops be continued in"^ vocational areas. 

• »■ 

Vocational .workshops and o'ther activities related to metric 
measurement be expanded to include educators from all voca- 
tional areas. 

Time be provided for teachers to plan and obtain necessary 
metric education! ' - ' ' 

Research be iriitiated to determine attitudes of vocational 
teachers toward metric (Jonversion. 

Funds be set aside to purchase needed metric equipment and - 
tools. 



Metric items be purchased for '-automotive and machine shop 
teachers. - ^ ' » 

Teacher education institutions be encouraged to offer in-depth 
metric education courses. A required course in metric education 
should be cpnsidei^d for inclusion in certification. 

Awa^;eness workshops be offered for lengthV of time that en- 
hance meeting workshop purposes. 

Participation in workshops and other metric activities be 
voluntary. 

Ways be found to change the a'Jtitudes of vocational teachers 
about metric conversion. 

A Handbook be developed to assist vocational -regions to impTe- 
ment a system as developed in this project. 
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APPENDIX 1 

RESOOJTION ON METRIC SYSTEM INSTRUCTION IN KENTUCKY SCHOOLS 
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^cj-iarintcnl of yimtaiimt 



RESOLUTION ON METRIC SYSTEM INSTRUCTION 
IN KENTUCKY SCHOOLS 



WHEREAS; . . 

The metric measurement standa-rds recognized and develojied by the 
International Bureau of Weights and Measures have been adopted- « the 
fundamental measurement standards .of the United States; and 

WHEREAS: . ' 

The customary units of weights and measures u^ed in the United 

States have, since 1893, been based upon such metric measurement 
standards; and 

WHEREAS.^ V ' 

Ninety percent of the world's population is using the metric system, 
and more than eighty percent of the v/o»*ld'i production and trade is 
, measured in metric units; and 

.WHEREAS; 

The Congress finds that the metric system of measurement is in 
general use in industrially developed nations and its use is increasing ;' 
and 

WHEREAS: 

The increased use of sO^a metric system. in the United States is 
"inevitable, and such a metric system will become the dominant system 
of weights and.measures in the United States; and 

^ ■ 

WHEREAS; 

The National Education Association has resolved that teachers of 
all grades should teach the metric system to assure, as a national goal , 
the orderly trans istion^ to the use of the metric system as a primary 
system" by ^98o\^ .and 

WHEREAS: \ 

The National Conference of Weights and Measures has resolved that' 
all State Departments of Education follow the recommendations of the 
National Education Association; 
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BE IT THEREFORE RESOLVED THAT; 

Coirmencing with, the 1976-1977 school year and thereafter, all 
schools subject to the rules and regulations of the State Board of 
Education shall provide Instruction In the International Metric System 
of Measurement. Such thstructlon may be In addition to the present 
instruction concerning the system of weights and measures In the schools 
on the effective date of this resolution; provided', however, that 
the International Metric System of Weights and Measures shall be given 
the major emphasis beginning with the 1980-1981 school year. ' 

BE IT FURTHER RESOLVED THAT: , ' __ ' 

V 

The State Board of Education endorses in principle the recommendations 
that were adopted by the Interstate Consortium on Metric Education on October 
3, 1974. 
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APPENDIX 2 

LIST OF EOUIPMENT AND BOOKS- PURCHASED BY THE METRICS PROJECT 
/ 
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LIST O F EQUIPM E NT PURCHASED BY THE M ET RICS PROJECT 

Quantity It em 

1 E conomy B eaker Set, six graduated beakers, $0, lOOi 

2$0, 400. 800, 1000 ml. , J 
> OHAUS Cat. No. 80240 (set) ' * /■ , 

>vl Graduated Cylinders, set of six,, 25, 50, IjOO, 250, 

V 556, 1000 ml. ~ 

OHAUS Cat. No. 80250 (set). , < 



1 



15 ■ 



Large Plastic Bucket And Plan -Balance . 'includes iZl » 
stirrup pans and (2) large plastic bjntkets^- Vv?'^^ 
OHAUS Cat. No. 80420 ' '^--■^ ' wf Hr^fe^ 

Flat Meter Stick , graduated in dm. cmr '^inv ■>'^ijS5F4^ 
OHAUS Cat. No. 80020 ^^^'^ -r /^T^"' i- 



1 Cube-0-6ram . 1000 pc. set w/ teachers guide. 

OHAUS Cat. No.. 4264-00 , / ' 

1 Metric Spoon Set . (5) pc. set. 1. 2; 5. 15. 25 ml 

OHAUS Cat. No. 80350 

1 Dry Measure Set . (3) pc. set. 50. 125. 250 m1 . 

OHAUS Cat .'~NoT~80340 



\ 



, 20 SI Relationship Rule , V 

OHAUS Cat. No. 80100 

V 

20 . ' Primary Rule , " V~ 

OHAUS Cat. No. 80060 i\ 

1 Elementary School Balance , w/8 'pc. mass set. 50g x Ig, 

.OHAUS Cat. No. 1200-00 

1 Elementary Bar Mass Sets , 7 pc. set. 50. 100. 200, 

500. 1000 

OHAUS Cat. No. 80470 



1 ' ^ Bathroom Scale , 0 to 135 kg. 

OHAUS Cat. No, 80440 

5 I Standard Science Thermometer . -10^ - llO^C 

OHAUS Cat. No. 80540 

1 . Indoor Wall Thermometer 

1 Classroom Height Measure . 100m to 2m 

OHAUS Cat. NoT 80200 
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Quant 1 ty 
2 

10 

2. 

2 

1 

25 



Windup Meter Tape , 10m length 
OHAUrCat. No. 86130 

Adhes ive Conversion Tape , Ion 
^)H?iDS"Cat. No. "80160 



100 



Vtei ^t It Ma ss Ketric Kit 

Metric Stacking Weight Plastic 
r 

The Corpora tion and Metrics -Instructional Unit 
Metric Converters ' « 



/ 
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^ LIST O F BOOKS PURCHASED BY THE METR ICS PROJECT 
Quantity ' ' ». item' 



1 



Metric Edugation ; ^ An Anho ta ted Bi b1 i ograptiv 
for VocatibnaU Tec hnical & Adult EducatTop 



1 Metric Educatii 



-^.jcation:* A Position Paper for 

Vocational , T^chnicaF& A^ult EdiicatiSn 



10 Licensed Practical Nursing 

5 Nurses Aid/es 

10 Food Preparation t Baking, Meat Cuttinq^ 

10 Food" Services 



2 Complete Set . of 55 M^ft ric Ins tructional M odul 

f or Vocational 'Technical Edu cation 

? • Agri cultural Mechanics . - 

. 5 Hort icultu re >• ' 

5 > Gfene ral Office Clerk, Clerk-Typist, Typists 

^ S ecretarial ,*? Stenography 

15 ' A rchitectural, Civil, Mechanical Draftinc ) 

10 * Offset Pri'nting Press Operation 

15 Air Conditioning & f^efrtqeratlon, Heating , 

Ventilat ing 

20 Commercial,, Ihdustrial, Residential Ele ctricity 

V 

10 - Plu mbing, Pipefitting , ^ ' ' ^ 

5 Dental Aj^^ stants 



15 Blueprint Reading 

20 Industrial Electronics, "-Radio-TV . • 

5 S heet Metal Workin g ' .t 

■ ^ 4^ 

5 , Small Appliance Repair, Major Appliance Repair ^ # 

10 Tool and Die Making , 
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yiLPfJiOOK S PURC HASED BY THE METRICS PROJECT - CONTIN UED 



Quant 1 ty 

20 
30 



5, 

io 

4 



20 



Item 

Welding an d. Cutti ng 
Au to Mechiainics 
-AvjAti o n El ectroni cs 
Pi eseT Mech anics 
Sma l 1 Engine Repai r " 
Comp lete NBS Metric Kit 

Ploutz, The Metri c System Content and Methqds 

Mv 1 1973 Americ an Metric Journal SI MEPAC 

Metric Handbo ok 

Me tric System Simplified 

Metric Syste m Begi nning Lemaraic 

- Metric System Secondary . Lemaraic 

Using Metrics ' ' 

"J 

Mpjerstan ding Metric Sys tem ^ 
^.^sj[j^^1et Hcs 
!!!!gW,c Workshop' Teachers 
Everyday Metrics ■ 
Practical Metrics 
Metr ic In Nutshell 
Investigating Metric 
Activities I n Met ric 
Am usements In Metric 
Going Metric Guides Math Book 
Metrics In Career Education 




T 



\ 



LIST OF BOOKS PURCHASED BY THE MET RICS PROJECT - CQNTINU ED 

Qy.^.tij^. , * Item 

A Metric America; A Decision Whose Time Has Cdnie 
5gP!!gj:glaI_Weiflhts an d Measure s 
The ^Ma nufacturing Indust ry 
^Noniiianufacturinq Busi nesses 
<^Education 
the Consumer 

A History of the Metric C ontroversy in the United 
States^ - ^ 

Eng ineering Stan dards f^' 
Testi mony of Nat ionally Rep resentative Grou ps 
HC ED 07 8 202 (88pp) Bibliograph y 
H C ED 104 7 18. ( 36pp) Bibliography 
P opular Mechani'c^vMastetv Shop Gu i de 
Metric In A Nutshell^ 

Exploring M etrics - 
Think Metric ' 

Understanding, The Metric System : A Programmed T^xt 
Exploring The Metric System 

U s i ng "TtT^^Me^y-i c System ^ 

Investigating Metric Measure 

Activities Handbook For Teaching The Metric System . 
A musements In Developing Metric Skills 
G oing Metric: Guidelines For The Mathematics Teacher 
Understan ding The Metric System : A Programmed Text 
M etric! Measure Simplified 
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l:lSJJLBOOKS_PyR CHASED BY THE METRI C PROJECT - CONTINUED 

9yM.tik. ' Item 

Metrics for Home Use 
Everyday Met ric s 
I Practical Metrics 




The Metric System 

k a 

Fun and Games With Met/i cs 

Let's Play Games Ij^^jj^etHcs 

Metric Workshop For Teachers Book 

jJltroducing The Metric System Witty ActiVi ties ^ 

Thinking Metric 

A Me tric Handbook F or Teachers 

I^j-g^etri c System For Ba#|Nine rs 

■'Q?Jg_Metric Syste m For Secondary Schools . ^ 

The T^^cher s Guide To The Metric System 



7 

/ 
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I APPEm^IX 3 
^ETRIC^ STEERING COMMITTEE 



C 
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METRICS STEERING COMMITTEE 



Mr. Bill Aiken, Director 
Vocational Education 
3442 Preston Highway 
Louisville, Kentucky 40213 

Mr. Stewart Benson 
Jeffersontown -Vocational School 
3101 Bluebird Lane 
Jeffersontown, Kentucky 40299 

Mr. John Drake, Coordinator 
Research Coordinating Unit 
Bureau of Vocational Education 
Capital Plaza Tower 
Frankfort, Kentucky 40601 



i 

Or. Charles Thompson' 
Elementary Education Department 
University of Louisville 
Louisville, Kentucky 40208 

* 

Mr. Tom ^Srrtes 

Administrative Techntcal tralnt 
-PMllip Morrjis Company 
19^0 Maple Street 
Lou isyi Tie, /Kentucky 40201 



Mr. Bill Evans, Regional Director 
Vocational Education Region VI 
3101 Bluebird Lane 
Jeffersontown, Kentucky 40299 

Mr. Ray Fanner, Principal I 
Westport Road Area- Vocational 

Education Center 
8800 Westport Road 
Louisville, l^entucky 40222 

Mr. Emory Gates " ^^""^f^- 
3442 Preston Highway . • " 

Louisville, Kentucky 40222 • 

Ms. Pat Reed 

Jefferson State Vocational- Tftthnical 

Schoor& Manpower Skill Center 
727 West Chestnut Street 
Louisville, Kentucky 40203- 

Mr. Paul Simpson, Department Head 
Adult Supplemental' and Public Service 

Occupations Office 
111 East Kentucky Street 
Louisville, Kentucky 40203 



^ 

/ 



A 



4 
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^ APPENDIX 4 ' 

REGIONS - DEVELOPMENT AND FIELD TEST 



7d 



-1 



CODE: 

0 Vocattonal-Ttchoioai School 

Vocattonal-Ttchniul School 
,0 8cho<>l of PrtctiMl Nurting 
■ Vocational Corractkm School 



★ Ar«a Vocational Educatbn Cantar 

4 High Schbpl Vocattonal Education 
Oapartrj^t 

• Public Hilt School 




FACItlTI% OFFERING VOCATIONAL EDUCATION PROGRAMS BY REGIONS 
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APPENDIX 5 
METRIC ADVISORY COMMITTEE 



METRIC ADVISORY COMMITTEE 



NAME 
% 

Michael Johnson 
Wallace Scott 
Shirley Beierle 
Harvey Fox 
Benjamin Detraz 
Vincent Base 
Gerald Kordes 
Ronald Endicott 

Howard Shadwick 

HaV*old Evans 

Arthur DeZorn 

Joseph Craft 

Richard Hamblen 



OCCUPATIONAL A REA 
Horticulture 
Hort1cultu|e 
Commercial Foods 

« 

Coiimercial Foods 

Refrigeration 

Drafting 

Drafting 

t . 

Auto Mechanics 
Auto Body 
Diesel Mechanic 



Machine Shop 



Welding 



Small Engine Repair 



SCHOOL 

Pleasure Ridge Park 

Pleasure Ridge Park 

Pleasure Ridge Park 

Pleasure Ridge Park 

Pleasure Ridge Park 

Pleasure Ridge Park 

Pleasure Ridge Park 

Jefferson State Vocational 
Technical School 

Jefferson State Vocational 
Technical School 

Jefferson State Vocational 
Technical School 

Jefferson State Vocational 
Technical School 

Jefferson State Vocational 
Technical School 

Mill Creek Vocational 
Rehabilitation Center 



^ . \ 
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APPENDIX 6 

SAMPLE TOOL AND EQUIPMENT LISTS 

1. Official Equipment List 

2. V-TECS List 

3. The Center for Vocational Educati 

Metric Module Listing 



1 



i 



' ( 

f 



V 



OFFICIAL EQUIPMENT LIST 

• 



4 



\ 



ITEM 



NO. 




1 
1 




2 


Aligner 




(Analyzer 


- -4 


Analyzer 


5 


Balancer 




Benches 




* 

Bleeder 


8 


Brake Shop 


9 


Cabinets 


10 


Caliper 


1 1 


Cal iper 


12 


Charger 


13 


Crane, 


U 


Cutting Jool 


15 


Orainmobile 




f 

Uri 1 1 


17 


Drill 




Url 1 1 


19 


Drill Press 


?o 


Grinder 


21 


Hoist ^ 



22 



lO^i^tor 



RECOMMENDED EQUIPMENT LIST 
FOR 

AUTO MECHANICS 
(ITEMS OVER $50) 



DESCRIPTION 

Headlight Kit with Cabinet 

Front End. Power Rack Sef 

Engine with Raster Scope 

Engine, without Raster Scope, with 
Removable Component Parts 

"^rL^^J^^^ Dynamics. 5HP.'^208V, 
I HH. Spinner Type, with Strobe Light 

Work. Steel Top. 30" x 72" 
Hydraulic Brake. Orre Gallon Tank 
Mobile, for Di^ & Drum 
Steel Storage 

Micrometer Set. 0-5". Inside 
Micrometer Set. 0-5". Outside 
Batteryr^Fast Charging 6 & 12V 
Portable Hydraulic. 2 Ton Capacity 

^'Fiir?Kf* ?°;-^?^ P«"el Cutters 

Flat Chisel & |nside-0uts1de Chisel 

120 Lb. Drum^ pn Casters 
PoVtable E4^tric. 1/2". H-O 
Portable Electric, 3/8". H-0 
Portable Electric. 1/4". H-D 

HP. nsv. Single Speed } 
Pedestal. 1/2HP. 7" Wheel 

Chain. 2 Ton. with Glider Trolley. 
, Manual for Overhead Monorail 

Dial. 2k Dial 



QUANTITY 
kit 
set 



8 



2 
2 



I 

1 
1 



UNIT 


TOTAL 
COST 


80.00 


$ 80. pO' 


6.400.00 


6.400.00 


5.177,00 


5.177.00 


775.00 


775^00 


1.200.00 
230.00 


- 

1.200,00 
1.840.00 


100.00 


loa.oo 


4.000.00 


4. 000 .bo 


68.50 


274.00 ' 




t 

325.00 


325.00 


325.00 


203.00 


406.00 


460.00 


460,00 


135.00 


135.00 . 


128 no 


1 28 . 00 


95.00 


95.00 


75.00 


15(M)0 


55.00 _ 


110.00 


315*00 


315.00 


230.00 


230.00 


475.00 


. 475.00 


50.00 


50.00, 
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ITtH 


^ nccrDfDTinM QUANTITY 


uNir 

COST 


TOTAL 
COST 


OacK 




350.00 


U0SO.< 


Jack 


Transmission, Floor Type, Hydraulic, 

lUUU LDS» ■ 

4 


275.00 


275.( 


Lubricator 


Transmiss1on^ Low Pressuret 90W Grcastt 
nanua i rump • 


200.00 ' 


200. • 


1 

Lubricator 


CnassiSf ni9n rrtssurct '^i* upera^eQ/ • 


300.00 


300. 


Hachlne 


valve KeTacing, a beating » 


K600.00 


1 ,600, 


Manuals 


Motor a instructional naxcnais » 


500,00 


500. 


Press 


benera i riirposet nyaraui iCt cu lun • 


600.00 


600. 


Pullers 


beart intercnAnQcaoie 36Xt on Doara i 


350.00 


350. 


Simulator 


Ignition - ■ 


395.00 

%/ ^ VP • WW 


395. 


Stand 


tnQinet i ion ^ 


300.00 


900. 


Tank 


Parts Washing, w/pump, ?VHP, 6,000 

65 Gallon Lapacityt iijVt irn ^ ■ 


500.00 


500. 


Tap a Dies 


bGtf i/**-J/** oy lotnSf nu o nr • 


150.00 


150. 


Tester 


Electronic wnition ^ ■ 


85.00 

W • WW 


85. 


Tester 


benera tor -^m i cerna tor • 


2,540.00 


2.540. 


Tester 


Transistor Regulator i - 


375 00 


375. 


Tester 


iQnition UlStriDUtor ■ - 


1,536.00 


1.536. 


Tester 


Volt-Amp, w/Battery Starting & Charging 
Systems • ^ 


458.00 


• 458. 


ilminy Lignt 




. 55.00 


lip. 


Tool 


- Camsnatt -bedrmg inserter « Kemover, oet i 


95.00 

w w • WW 


9'5: 


Tool Set 


Automatic Transmission Lompiete i 


150.00 

f WW • WW 


150. 


Tool Set " 


' r 1 S tOn Jm^It Wl tn not rit Mui-eb^ur IC3 • 


175.00 


175. 


Vise 


Machinist's, 4 or 5" Jaw Opening, 
bwivei Base ^ 


125.00 


500 


Vise 


Machinist s» o Jaw upening / » 


150 00 

ff «t/V/ * WW 


150 


Washer 


ij4i^k D^^o 1 kv*A VIC DM A 4* i^nnp^T 1 1 '\\/ 1 
HiQn Kressure, '♦um at Duoroi^ iidv • 


810.00 


810 


Welder 

* 


Oxy-Acetylene, Complete Outfit w/Truck 1 sfet 


25o:oo 

1 


250 



ITEM 



48 


Wrench 


49 


Wrenches 


50 


Wrenches 


51 


Wrenches 


52 


Wrenches 


^3 


Wrenche^ 


54 


Wrenches 


55 


Wrenches 


56 


Wrenches 


57 


Wrenches 



DESCRI PTION 
Air Impact, 1/2". Complete Kit 

Box Sets, 3/8" to IV' 
Metric, Box Sets, 14 piece?^ 
Open End, 1/4" to IV' 
Metric, Open Jnd, 14 pieces 
Metric, Socket Set. 1/4'iDrive 
Socket Sets, 3/8" Driye 

» 

Metric, Socket Set, 3/8" 

>" 

Socket Sets, 1/2" Drive 
1/2" Metric 



UNIT 

COST ■ 



TOTAL 
COST . 



1 


200,00 


* 200. 00 


3 sets 


, 90.00 ^ 


|270.OO I 


2 STBtS 


130.00 


260700 


3 sets 


85.00 


255.00 

* 


2 sets 


140.00 


^eo.fo . 


2 sets 


70.00 


140,00 . 

. . W.^-.. _ — 


3 sets 


,225.00 


6?4.00 • 


2 sets 


^,00 


; ^180.00 


2 sets 


250.00 * 


500. do 

120.00^ 


2 sets 


60.00 




TOTAL , $ 


39,934.00 



X 



^ 
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[•vised January* 197 
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ITEM 
NO. 

59 



60 

62 
63 
■ 64' 
65 

• 66 

. 67 

I 

69 
70 
71 

.72 



Brooms 
Brake Tools 
Brake, Tools 
Brushes 



Vvi 




RECOMMENDED EQUIPMENT LIST 
; FOR 
AUTO MECHANICS 
^ (ITEMS UNDER 450) 



DESCRIPTION 




UNIT 

JANTltY COST 



TOTAl 
COST 



Set for Shoe Type Brakes 
SeS for Disc type Brakes 
^ire i 



Bushing Driver Set 



Cans ' 
Cans < 
Carrier v 
Checker 
Chisels^ 
Chisels ^ 
Clamps 
Compressor 
Coope*4- - 
Coitd^ ^ 
Coverls , 
74/' ' Creepers' 



Oil-Flexible Spouts, 

Gasolfne, S GalTen* QSMA Ain>»*'Oveil 

Battery, Strap 

Automatf?:Ch9ke , . 
Cold. Set. ^ : 
Cape, Set 

"C% 5et, '2", -iii", & 6" V 
l>iston R1n( 



V Soldiering, ml ectn1# 



73^ 




}Extens1on . 25^ 'abound (rubber, covered) 6 
t and Fendi^ . ^ ^ . »^ 

Car. ' ■ . \ ^ ' " ■ ^ ' * /' 

75 Drills ■ Twist. 5H l/TS^--^' V2"^^^^ 
7^ '^'^^paji^er y Piston f«ng:^^ 

pTrst Aid Kit OSHA'AVproVed ' 

76 Tools^ Copper 5"^^ 3/16" to 5/8 . \ 

? • Spark plug Set. ^ 

- - ■. • ■• ,: y 

;Tire 1^^e,ssure^ Ii 



* V*. 




77 Gau9e* ' 
BO jdauge 
81 \ Gauges 



' o ; - Goggles 



Thickness , S^^ 'Bl ade , ' *ode . to^jtO^ 
Safety ^- 90. : 




ITEM 

t 



84 



ITEM 



OESCRW^ION 



Grease Gun ' Hand. LeVer Type 
Groove Cleaner Piston Ring 

Adjustable Frame 
Machinist 1/2 
Machinist 1 
Machin'ist 2 
Soft Face * 
Pin & Bushing 
Cylinder 



85 

« 


Hacksaw 


86 


Hammers 




Hammers 




• 

Hammers 


OA 

^ 89 


Hdnvners 


on 


none 


01 


None 


92 


Hose 


93 

I 


Hose 


94 

■t 


Hydrometer 


95 


*Knurler 




, Lifter ♦ 


97 


LifteV 


98, 


Light 


99 


Nut Driver 


100. 


P-ans 


n)i 


Pans 



102 Pliers 

103 Pliers 

104 Pliers' 

105 P/tiers 



106 



|(prs 



107 Pliers 

108 Pliers 

v^f^Plifers. 



Air with Trigger Nozzle, 25*. 30PSI 
Regul^tciir, with Quick Disconnect 

Water. 50' 

Storage Battery 

Valve Guide 4 ■ ' 

Valve, "C" Type 

Valve, Universal , ^ 

Trouble, Reel Type, .30 ft. Cord 

Set ■ ■ • "■■ . • ^ . '■■ : 



Oir Drain • 
^all farts 
Battery 
Brake Springs 
OiagonaVi 7" 



R1f»9^^etatning 
Shafrp Nose 
Slip Joint, 6;' 
Vise Qrip ^ 



QUANT ITV 


UNIT 


COST 


1 


5.00 


3 


8.00 


r -3 


3.00 


6 


3.00 


2 


3.00 


2 


3.00 


2 


3.75 


2 


T6.00 


'2 


12. oa 


3 




1 


6.00. 


* w 


\ 




6.00 


2 


15.00 






2- 


16.00 


2 


4.Q0 






4 ' 


24,00 






1 set 


30.00 


4 

t 


. 4.00 


12 


1.00 


2 


4,00 


2 


4.00 


.•4 . 


4.00 


■ • 4 ■. - •>. 


5.00 




10.00 




3. SO 




3.00 


. 4 


' 4'. 00 



TOTAL 
.COST 



5.06 

?4.oo;. 

9.00 
18.00 



6. go 

.6.00 

• 

7.50 
32.00 
24.00. 

67.50 

6.00 

6.00 

30.00 

32.00 

' 8.00; 

96.0a 

30.00. 

16.00 

12.0*0 

8.00 ' 

8.00 

16.00. 

20.00 

. 20.00 ' 

14,00 

12.00 
f 

i6:oo.. 



ITEM 
HO. 

1)0 
111 
112 
113 

114 

115 
116 

117 

11? 

rlisr 



120 
121 
122 

123 

124 

125 
%t. - 
126 

127 

128 
t29 
130 
131 
>132 
1^3"' 
134 

lis 



ITEM . 
Pry Bar 
Reamer 
Screwdriver 
Screwdrivers. 
Screwdrivers 
Snips- 
Spark Tester 
Stands 
Squeegee 
Jester 
Tester 

Tes^m^r 

To61 

Tool S'et V 
Tool Set " 
Tool 'set 
Vise 

Water Can 
Wrenches * 
Wrenches 
Wrenches 
Wrenches 
Wrench 
xWrenches 
Wrenches « 
Wrenches 



D&SCRIPTIQN 



UNIT 

QUANTITY COST- 



TOTAL 
COST 



Cylinder Ridge 
Phillips Is 1-4 ea. 
Assorted Sizes 

Assorted Slzfs wi^h Clutch Head 
Tinners, 3" Cut, Straight 
For 6 & 12V Systems 
Jack, Adjustable, 2 Ton 
Rubber 

Antifreeze (Radiator) 

Valve Spring Height & Tension 

Radlatbr Presspre with j^adlatQr 



\ 



Oil Filter 

f Ball Joint & Tie. Hod Removers 
Alternator Removing & Repair 
Coll Spring Removing ^& Installing 
Drill Press, 3J|" ' 
Radiator 

Allep* ' ' 

Crescent i 6", 8" & 10" 
Distributor, Specialized^ 
M1dget.Set,^Box €nd, 1/4'* - 3/16" 
Pipe, 6" & 12" ' 
Socket Set5, 1/4" Drive* 



Spark Plug Set . • 
Torqife, 3/8"f 5-75 Ft. Lb'. 
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8, 



Y 


6.40 


6. 


£ 






^ Hoy 


A nn 
1^ nn 


^ 111 t 

^ # 




£ • CO 


1 1 • c 


y 


4 BO 


4 


■f 




A f 


19 nr 


^n t\n 


lAn r 

JDUvL 


n 


7 nn 


■V 


1 
1 


A nn 




1 


ifi nn 




1 
1 


nn 




4 


9 nn 


A n 


1 <0f 


"^9 nn 


^9 T 


1 CAf 

1 ^t? V 


1A nn 


1A P 


1 <pt 


49 nn 

•ft » uu 


49 R 


1 
1 


nn 


> 


1 


9 K;n • 

£• 3U 


9 li 


3 set^ 


. 3.50 


10.5 




K hn 




1 


91 nrt 

CI •uu ' 

20.00 


20. b( 


2 (1 el.) 


12.00 


, 24. d( 

> • 


2 sets 




.80.0( 


6 ^ • 
1 - • 


l&vOO 

' ; . \ 

,.30.94 

(J - • 


90.0( 

V 

30.9* 

4 * 
■'f 






/ 

4 

s 



ITEM 

NOy ITEM 

.136 Wrenches 

137 Wrench 

138 Wrench 



DESCRlPTfON 
Torque. 1/4", 30-200 In. Lb. 
•Torque, 1/2". 25-250 Ft. Lb. 
Lug Nut, Cross Type 



UKN^ TOtAL * 

QUANTITY COST COST 

•^1 30.94 • 30;94 

V 1 * 37.18 37. T& 

i 8.00 16>00. 

Total Under $50 $ . 2.435.71 

Total Over $50 39.984.00 

GRAND TOTAL $ 4:! ,419. 71 

r 
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HKK\OVS\ VgfS\V:VR\C IX)Ol*S XND UEVICKS 

NFi:in:i) ix> cx)MrLKrK mkasurkmknt tasks 

IN KXKKCiSKS I TUHOUGH 5 



IJ>*KAU 



Rulrft, 30 vm • 
Meaiiuring 'Ui>*», 1 50 cm 

* Heigh t Mrafture 
^Metrt* Tape, 10 m 
'*'lWndlc Wheel 

* Area Mrrwurlnjt Grid - 

VOLIJMK/C APACri Y 

* Netting Measures, set of IS. 

50 ml * 1 000 ml 
Ecoiioniy Deuker, art of 6. 

50 ml • 1 0<K) ml ' 
Metric Spoon ,%ct of 5, 

I ml * 25 ml 
Dry Measure, $et of 3, 

50, 125.256 ml 

Pla.Uk Litre Box 
Oiitlmotrt' ruhcR 



MAxSS 

Bathroom Scal|> 
^Kiloftam Scale 
' *Platfonn Spring Scale 
5 kg Capacitv 
10 kg Capacity 
Balance Scale with i^Siece 

mau tet 
♦Spring Scale, 6 kg Capacity 

TKMPKHAtlJHE 



C^liiiiift The nnometer 




TMt CtNTCH FOrt Vtx:ATIONAt eOUCATION 



SUGGESTKl) METRIC TOOW AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT^ TASKS 



In thit occupation the tooU needed to complete ExercU«i 6, 
15, aiuUlO are indicated by ^ 



A. Aaaorted Metric Hardware-Ilex nuta, wa^herB, icrewi, 
cotter pint, etc. 

B. DrUt Bita-IndlvWual biU or «U, I mm to 13 mm range 

C. Vernier Calip«r-Po^ket slide type, 1 20 mm jrange 
ft. Micrometer-OuUide micrometer ca!i|>er, OT mm to 25 mm 

nmge i 
E. ¥kt\ti (5agr-13 blade*, 0.05 mm to 1 mm range 
Metre Tape-50 or 1 00 m Upe 
. G. Thermomeler»-~Sp«clal purpoie typea auch aa a clinical 
- them^ometer 
H. ' l emueralure DevicetHndicatora used for oveni. freezing/ 
cooling ayatemt, etc. 

* L ^ooUr-Metric open end or box wrench »eta, aocket seta, 
.^ hex key seta 

- J. Weather Devicea- Hain gage, barometer, humidity, wind 
velocity Indicator! . . 

* K. ' Preiaure Gageii-Tife pretsure, air, oxygenrhydraulic, fuel, 

>tc. ' " 

L. * Velocity -Direct rea^Jllng or vane type mete^:^ 
M, Road Map-SUle and city road mapi - 

* N. Container*' ■BwckeU,lplaatic containers, etc., for mixing 

and storing liquids 
O. 'CoitUinen-Boxes, buckeU, cana, etc., for mixing and 

storing dry ingredients ^ " • 

Most* of the above items n«y be obtained from local'JfcduitriaK 
haulware. aixd school supplicn. AUo, check with your school (Jistticf: 
math and aciencc depurtnienta and/or local industries for loan of their 
metric measurement devices. ^ * 



Tools aiid Devices L 



V-TECS AUTO MECHANICS 



1 Air Blow Gifns 97.09 200. ^ 

2 Air Chisel 81.07 167. ' 
3, Air Compressor, 5 H.P. 6A.08 132. 
4 Air CondUt<*iing Repair ^ . _ 

E(|ulpment ^ . 69. 143. 

^ . Air Hoses, 50 Ft. Length, 

I V In. I.D. 91.26 - 188. 

6 Alignment Bar 39.32 81. 

7 Anuneter 80.10 165. 

8 Arbor Press 53.40 110. 

9 Automatic Transmission . » 

Bench Fixture 43.20 89. 

10 Automatic Transmission Gauges 42.72 8Q. 

^1 AutpmatTc Temperature Control 

Testers 34.95 , ^ " 72. 

12 Automatic Transmission Tool Set 44.66 '^W 92. 

1'^ Ball ."Joint Checker 40.78 84. 

Battery Carrier 59.71 123. 

1') Battery Charger » 88-r35 1^. 

16 . Battery Hydrometer 85.44 176. ^ / 

I'' ' Pattery Jumper Cables 84.47 ' 174. 

18 - Battery. Servicer Kit 46.12 95.. 

19 Battery , .Storage, 6 Volt 15.05 3l! 

20 Battery, Storage, 12 Volt 40.78 84. 

21 . Bay Lift 75.24 ' 155. 

*\ 22 ■ Belt Tension Gauge 50.4^ 104 .c ^ 

2) - Bench, Work 91,75 189. 

24 Bolt Cutter 43:69 \ 90. 

25 Bo,r.lng Bar , 5.83 .\ 12. 
' 26 Brake Cylinder, Hone 82.04 \ 169. 

.27 Brak^ Drum Lathe 64.56 133. 

, 28 Brake Pressure' Bleeder , / 

Diaphram Type 52.43 / 108. 

29 v'"'^*' Rivet Machine 22.82 47. 

30 f^. / ^raftei^^fii)* Arc .Grinder 45.15 93. 

31 Ss.#^*-'^ ^"^ ^^^^e Wlieel 84.95 ) \ 05. 

32 "^^mshing tnstaller Set 65.53 135. 

33 Calipers, Assorted ' 51.46 v 106. 

34 Cam Bearing Installer 34.95 72. 

35 Can, $afety, 'Gasoline ^ , 57.28 118. 

36 . ,^ Ca^, Water' ' 84.95 > ' 175. 

37 \ "^^^buretor-Dlstrlbutor ^/ 

M " Adjusting. Tool 81.55 168. i . 

38 -C^uretor Teal Kit ^ 59*71^ 123, 

. 39 r Ca«. Service 38.83 80. * - 

^0 . , . : CvClVmp^,, Assorted * 57.28 . 118. 



. , ^1 . < ? : . Cfi'ain Pail ^ ' ^ ' / 33.01 ' ^ 



68. 



i2. .V : '^"; .:. 9ha in- wrench " > 28.64' ; /. ' " 59. 

Chajijnel Locks " - '96., 1^ . ./ 198. 



Aiii'. f ' ,'IV. Chasfil^ Dyna»omet;er''. - • ' 7. 28 • ' 15 




I |>iiu III 

A5 

A, 

A8 
A9 
SO 
31 
52 

33 

3A 

33 
. 3f> 
37 
38 

39 
60 
61 



61 
64 
65 
66 
67 
68 
69 
••7Q; 
71 
72 
73 
74 
75 



76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 



i 

i 



l)»'S( kI))! iiM)^ 

Chii#fcl and Punch Set 
Cleaner, High-Pressure Steam 
or Combination 
Coll Spring Compressor 
Coil Spring Spreader 
CoiDpression Gauges 
Connecting Hod Aligner 
Continuity Light 
Coo^ling System 'H:hemlcal 
Tester 

Cooling Systep Pressure 
Tester 

Crane, Rigger With Exten- 
sion Boom 

Crankshaft Grinder 
Creeper, Flat 

Creeper, Seat, With Casters 
Cylinder Dial Indicator 
Gauge 
DeglKaser 

Diagonal Cutting Pliers 
Dial Indicators 
Differential Holder 
Diode Tester 
Diode Tool Set 
Disc Brake Lathe 
Distributor Tester 
Dist i Ibu t or Wrenches 
Drill Bits, Assorted 
Drill Press 
Drills, Air 

Drills, Electric^ Assorted 
Drop Light 
Electric Arc Welder 
Electronic Ignition Tester 
Engine Analyzer, Complete 
With Scope and Emissions 
Tester 

Englnel^Oil Leak Detector 

Engine Sling, Adjustable 

Engine Stand ^ 

Exhaust Hoses 

Exhaust 'Pipe Expandeiv 

Feeler, Gauges, Assorted 

Fender* Covers^. 

Fi\%55, Assorted 

Flaring Tool Kit 

Flywheel Turner . , 

Fuel Pump Tester 

Q-ear arid Bearing Pullers 

O^iitel^'itorrAItornat^or Test 

rtench ^ . • 



Ox 



Us 1nj> ' 

94.66 

30.58 
45.15 
26.21 
84.95 
15.53 
81.55 

64.08 

88.83 

39.81 
2.43 
91.26 
30.10 

42.23 
54.37 
88.83 
71.84 
28.16. 
74.76 
51.46 
54.85 
42.23 
80.10 
95.15 
30.10 
58.25 
88.35 
98.54 
53.88 
63.11 



67.96 

15.53 

39.32 

64.56> 

14.08 

51 M 

91i26 

96,12 

92.23 

87.86^ 

56. 80' 

80,58 

80,10' 

'34.1^5 



^U•ml>^ I S 
lln i nr. 

195. 

63. 

54. 

54. 
175. 

32. 
168. 

132. 

183. 

82. 
5. 
188. 
62. 

87, 
112. • 
183. 
148. 

58. 
154. 
. 106. 
113. 

87. 
165. 
196. 

i>2. 
120. , 
182; 
102. 
111. 
130. 



140. 

32. 

81. 
133. 

29. 
107. 
188. 
198. 
190. 
181. 
117.' 
•166. 
M65. 

' 72 . 



.. .. of Mi-ml)ri :. 

•(III I ptiii '11 1 ,, . 

l)c..( I i i«l ion .VA'-'Ui 

Glass Btad Clearer 7.28 15. 

Grinder, Bench 88.83 183. 

Grinding Wheel Dresser' 52. A3 108. 

Growler ' 51. A6 106. 

Hack Saws 96. AO 199. 

Hammers, Assorted 97.57 201. 

Hand Jacks, Assorted 75. 2A 155. 

Head Lamp Aimer 71.36 1^7. 

Head Lamp Intensity Meter 51. A6 106. 

Head Surfacer 3. AO * 7. 

Hose Cl;jmp,' Pliers 91.26 188. 

Hot Tank tleaner 7.28 15. 

Hydraulic Press 78.16 161. 

Hydraulic Valye Lifter Rools A8.5A 100. 
Hydf\meter Float (Antifreeze 

TesteV) 69. A2 ' 1A3. 

j7ck Stands " 91.26 188. 

Lkhe , 19.90 41. 

Lifts 79.61 ,16A. 

Lubrication Equipment 72.33 1A9, 



Measuring Tape 



83.01 171. 



Metal Miuker, Electric 30.58 63. 

Micrometers, ^ssorted 70.87 146. 

Mirrors, Inspection 72.82 150. 

Needle-Nosed PI lers , Assorted 96.60 199. 

Olumneter , . 83.01 ' 171. 

Oil Drain Pans 86. Al 178. 

Oil Filter Wrench 78.64 162. 

Oiling Cans ' ,84.95 175. 

Oil Measure 49.03 101. 

Par|ts Cleaning Tank • . 86.41 , 178. 

Pipe Wrench 64.56 133. 

Piston Expander Tool, 16.02 33. 

Piston Pin Hole Hone 14.56 30,. 

Piston Pin Installing Kit 38.35 79. 

Piston Ring-Compressor ' 68.93 142. 

Piston Rln^-Groove Cleaner 65.05 134. 
Piston Ring-Reimover and 

Installer-^ A3. 20 89. 

Pressui^.Pack Flushing Gun 18.93 ^ « 
Racks, Piston, ,and Connecting 

Rod Holders " 9.22 . 19. 



16.50 34. 
63.11 . 130. 



Regrooving Tool, Piston 

Ridge Reamer - 

Scratch Awl ' 66.50 ' . " 

Screw Driver, Clutch Head . o 

Attachments, Assorted 77.18 159. 

Screw Drivers, Phillips , 98.54 > 203. 

Screw Drivers, Standard f#t 98. 06 202. 

.Screw Thread Gfttfge 5^.97 ' ?' 105. 

Seal Installer-Set - * ^ 78.16.. I 161. 

■ Seal Remover^ 1^ 93.. rJ>i*'^^' ". ^ ■ ■ 



\ 



Equipment 
Number 

1 V 

1)8 

139 
HO 

U3 
UA 

U5 

1A6 

147 

1A8 
U9 
150 
151 
152 

153 

154 

155 

156 

157 

15H 
159 
160 
161 
162 

163 
164 
165 
166 
167 
168 
169 
170 

171 

172 

J73 

174 . 

i/5 

176 

177. ^ ^ 
17« 



Equipment 



!*er|*ifntage« 
of ' Membern 
Utins 



Sent Belt Interlock 

T^'^*"^ I 29.61 

Seat Covert ^5 p2 

Service Jacks, Assorted 71^^84 
Slip Joint ri iera, 

Aaaorted 33 

Rtnga Plier Set 95^63 
Sha> Ring Tniurc, Inter- 
nal-External 61.17 
Snips, Tin, Assorted 70.87 
Soldering Iron oif Gun 90.29 
Spark Plug Cleaning 
.Machine 537^ 
Spring Tension 27.67 
Stamps, Steel, Letters 
and Numbers 38.83 
Straight Edge 68.93 
Suction Cun 57 28 
Tack Dwell Units 86.41 
Tap and Die Set 92.23 
Terminal Kit and Crimping 

• 77.67 

Test Lights-High Volt. 55.34 

Test Lights-Low Voltage 83.98 



30.10 
79.61 
57.28 
68.83 
13.59 
76.21 
19.90 



Thermostat Tester 
Thrond Chaser 
Tie-Rod End Remover 
Timinp. Light 
Tire Bead Expander 
Tire Gauges 
Tire Service Machine 
Tire Tube Leak Detector 

^'^"'^ J.* J. 

Torque Converter Flusherl6.99 
Transmission Funnels 68.93 
Transmlsrslon Jack 
Tubing Wrenches 
U-Joint Press 

Undercutter Ly,{)5 
Utility Chain Wdth Hoo^44.'66 
Valve Guide Replacement 



12 



.it 



64.08 
76.21 
41.26 
*15'.05 



Tool 

Valve Guide Reslrino 
Tool 

Valve Insert Tool 
Valve Reconditioning 
riqu ipment 

Valve Spring Compressor '69^42 
Valve Spring Tester 21,84 
Vise' Grip Pliers 97. S7 

Vise, Machinists, Assort- 

- • 73,30 

volt -Amp, Tefjiter 9^' "3.98 



23.30 

21.84 
19.90 

56.31 



Number of 
Membe rs 
U ain$ 



61. 

136. 
148. 



173. 
197. 

126. 
146. 

186. 

121. 
57. 

80. 
142. 
118. 
178, 
190. 

160. 
114. 
173. 

62. 
164. 
118. 
183. 

28. 
157. 
41. 

25. 

35. 
142. 
132. 
157: 

85. 

31. 
'92. 

48. 

45. 
41. 

116. 

143. 
45. 

201. 
151. 



. ■! 173. 



< 



179 
180 

1,62 

-"183 - 
184 
185 
186 
187 
18b . 
189 
190 
191 
192 
193 

19A 
195 
196 
197 
1^8 
199 



Voltmeter 

Welding Equipment, Oxyacetyl^i 
Wlieel Alignment Equipm^tv*-^ 
Wheel Balancer, Bubble 
Wheel Balancer, Spin-Type 
Wheel Balancer, Strobe 
Wheel Lug C/rench, X-Type 
Wheel Pulll&r 
Wrenches, Adjustable ?et 
Wrenches, Air Impact 
Wrenches, Allen 

Wrenches, Box 
Wrench Drive Adapters 
Wrenches, Ignition Sets 



of Mowibors 
Usii'Jl ... 

82.52 

72.82 

A6.80 

17. A8 

A8.06 

20.39 * 

33.01 

70. -39 

85.92 

97.57 

96.12 

V . 09 
86.89 
85. A4 



Wrenches, Open-End and jCombination 
Box Wrench Set 

Wrenches, Socket Set, 4 in. Drive 
Wrenches, Socket Set ,3/8in. Drive 
Wrenches, ScJ:k€t Set . 3/Aln. Drive 
Wrenches, Socket Set, k In. Drive 
Wrenches, Torque, Inch/Lbs 
Wrench, Torque, Foot /Lbs 



97.09 
97.57 
97.57 
49.03 
96.60 
75.73 
83.50 



Numlu' I 

i nr. 

170. 
150. 

96. 

36. 

99. 
- 42. 

68. 
145. 
177. 
201. 
198. 

200. 
179, 
176. 

200. 
201. 
201. 
101. 
199. 
156. 
172. 



ERIC 



95 



APPENDIX 7 

LITERATURE DOCUMENTS 

1. Metric Reference 

2. Specific References 

3. Article Summaries 
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"ANSI engineers give Congress the-ir recommendations qn metric . 
conversion legislatioh." Air Con Heat/& Refrlq . N 128:1+, Apr. 23, 1973v 

"Aerospace firms preparing for metrics ^" W. C. Westmbre, Aviation W. 
104:100-1 + , June 14", 1976. - ' - ~ 

"Aerospace industry endorses U. S. switch to metric measure," 
Comm Today, 3; 24-5, May 28, 1978. • . . 

4 

"America is going metric," L. J. Rolland, Fin World, 140:8-9+," 
July 4, 1973. . — — ' 

"America's metrication inches along," P. S. McGrath, Canf. Bd. Rec,, 
10:35-8, January 1973. ^ , ^ 



"Antitrust amb.ush for metric planners?," Ind" W , 189:L3-14, 



Mnti trust amD.usn tor metr 
M^y 24, 1975. 1 

"Antitrust ininunity would ease transition to metric," Air Con 
Heat & Regriq , N 128r35, January 2^, 1973. 

"API says it will back use/ of metric system," 014 Paint & Drug Rep, 
199:4, May 3, 1971. a—f 

♦ » 

i"Are you ready for the metric?," J. Teres ko, -"ind W, 177:35-9+, 
May 21, 1973. ' , 

"Are.your workers afrlid. of- the metric system?," J. Teresko, Ind W, 
180:28-32, Fall, November, 1974. 

"Are you ready for the metric system," P. R. Trowbridge, Mtft R, 
60:10-13. Spring, 1971. • 

"^^SHRAE considers weather data change to swlt^^ to centigrade," • 
AirjCond He ^t & R efri(), N 125:39, February 14, 1972. 

^- "Attitudes of vocational and technical teachers in Missouri 
toward metrlfication," Mark L. H^adrlck , NAITTE Jeurnal . S'upier, 1976. 

• "Automating bolt' torque systems," Automoti ve Ind, 149:42-3, 
September \, 1973., 

"Autos become the metric pdce_setter," Bus We ek, aOS-T, Jun'e 9, 1973. 

'■B ^ industry sees .improved '76: -gears for metric parfcls," 
C. L. Shaw, Forest Ind , 103:46, March, 1976. . . • . 

'"Bibriography of the inetrl(^ system," Eric, ED 078-^2, 1973. . 

"Bringing. S. I. metrics *to vocational education," SchookShop, 
N 37, n 1:35-37, September, 1977. . — ~TT ' 

"British metric sw1t\:h:" easy by most yardsticks,"' Eha N, 185:14, 
September 24. 1970*;- ■ . — — 



"Can businft»5S«dopt mtter Without tripping on its feet?." " ./ 
G. A. Weiner, I?on Abe; ZXZiS^, NoVpiber 15, 1973. 

45-25"^July%9^ 1974 ^^''•'**^P'"®^^«'^ ""etric switch," Adv Age > - 

"Canada: moving inch by inch'ihto tKe metric system." Bus W. 
p. 35,. June 9, 1975. v/* ' 

"Canada's milk goes metric," Mod Pkg . 49:5+, March, 1976. 

"Cana4+^n metric conversion- gets into the fall swing," I. J. Obrzat 
Iron Age, 214:30-5, December 23, 1974. 



en rnn^^\^"- disagree on U. S. metric switch," Chain 'Store Age Exec'. 
52:50B+, March, 1976. ' , 

208 l'l-12+^^jily"2r^l97l! ^'^"'^^"^ metric," J. S. .Saladyga, Chem Mktg , 

.1 °^ ""^^^ ^"W^ ^v- ^•»" Amer Journal of Physics , v 46, 
ft 1:78-9, January, 1978. \ ^ " 

"Clerical, impact ff the metric system," 6. A. Studer, Journal 
Systems Mqmt , 28:2^-3, April, 1977. • 

"Commerce dept asks switch to metrics within 10 years," E. E. 
Halmes, Jr.,> Air Cond Heat & Refriq . N 123: 1+, August 9, 1971. 

"Commerce official asks plan for inevitah.le metric conversion - 
now,' Mgt Adviser , 9:14, March, 1972. 

"Commerce secretary .outlines metric study activities," Air Cond 
Heat & Refrig . N120:5, June 22, 1970. ^ • 

. "Commercial weights' and measuV-es," U. S. Metric Study, Interim * 
Report, Eric, ED 070 832. 1973. , . 

' ' , . ' 'I ■ •. 

The Complete Metric System . Le Maraic, 1973.' 

"Computer (nakers'plah for metric conversion," Data Mgt, 14:25-9. 
January, 1976. ' . ^ ; 

"Computer pro^iram helps U. S. factories during metric shift," « 
Comm Today . 4:20, September 2, 1^74. • 

"Construction to get Us way on metrii/ system," Eng N; 185:57, 
September 17, 1970. ' ' n . — 

' "Conversion' to metric system described in new RIT l8o6k," Ed & Pub. 
105:48, October 14, 1972. — ^ 

"Conversion to metric syst^em:- painAil, costly but useful," 
Ind W , 171:2b-l, December 13, ?Q7i 

. ■ ■ , . t 



''Coaversion'ito (iptrlcs^: ' ccfs-tly and cpi^fusing." K. A. Kaufman. 
" Iron Age . 208:45. Au§»/st 5. 1971. * 



A ^ "Creative cUssroom," Teacher , .v. 94. n 1:120-24, September ^ 1976,. 

"Creative classroom,'^ leather, v. 94,;n 9:8f-92. May■^June. 19>7. 

"Creative classroom," Jeach er. v. 94. n 5:75-^2. December. 1$77. 

■ "Cupful of merchandising captivates kids.'^ Insf/Vol Feeding. 
75:65, September 1. 19M. • — 

:v:urriculum Review." Science and Children , v. 15, n5:40-^3. v 
February, 1978. ~" ' — — ^ • - * 

r.i.. ^^'^i^^^l^t ^^. i ^^ y S^P^ ^^J^^^^ Industrial and Technical " 
'^SlT'oMo J97^ ^^''l'' ^' ^^"l^.Hshin^ Company.^' • 

"Data center managers should prepare"^or the inevi table' switch {o 
metric," 8. Menkus. Adm Mgt, -36:73. .Fall , 1975.- 

♦ • . ■ . ' ■ ' - „ 

"Dfeere found .right_>way to go metric," jK. 'W. Bennett. Iron- Age. 
217:17-20, May a-l, 1976. • • . ' 

• "The DeVaware Plan," A Meriarf Metrit Journar . v, 5, 'n 5, p 145-148, 

1977.^ - ; _ 

"Designing to size: which size?" Purchasing , -74:.79+, June^ig, 1973 

"Detroit's new metrics 'is not all feet-," D. ^\ WiJljams, Iron ' 
• Aai» 2*08:55-6, August 5." 1971." ', . ~~ ' 

"Education: U. S. Metric System," interim Report, Eric*, 
ED 078 2^8, 1973x 



"Engineerinig. Standards: U. S. Metric Study,". Interim Report; EricT 
ED 069 883, 1973. ' ' , \ 

. ' , ' • ' ' ' 

"Engineers inch 'toward S. I. measurement," Factory. 5V50,*Novem- 

ber; 1972. - . ^ . , 

... ■ • . ' . , • ' 
"Fasteners Start switch to metric," R. R. Irving, Iron Age. 
208:^9-6, August 5,j 1971. , . 

. " "Fasteners top Fortd's metric plant problems," Ind W, 177:19. 
June 11, 1973. r - ♦ 



♦ i. 



"First interim (J., S. metric study report ealls for international 
standards action," Comm Today . 1:28-^. December 28, 1970. 



V "''1^°^^ preparing einpjoyees for new JP^trl'c vi^rld/' Oil . Paint 
Oj^JaLB^tEl* 198:^, October 76. •1970., *, • i^lLi^^llM 

/'.''o^Jwin-g industry's lead: nation's schdols p^pare pupils for 
metrics/'. Cjonim_Jpday. 5:18, February-lZ/ 1975. ^ ^ P^PJ'^ 

r« • T Jr^ industry sees iUelf in major role if 0. S. goes metric " 
Cotnii Todiy. 2:7-9, October ^, 1972 metgc, 



. , Jro^<?cast for th^ metric training of skilled industrial workers.. 
tectiKW ans.and technologists during a. period o^ national metri'fication." 
.Waj^ne Dixon Crowlo^y. an unpublished dissertation,- Texas A M Univ.. 1975 

''French Fad,," C. Cohen, Da tarna tion. 20:77-8., JuneV 1974 
''G^Mylhinks metric.'' Itwii^Ib^^ "• . 

August^.^l97T'^"^ for 'the metric system," K. Krbner, B.us Mgt, 40:16-17, 

, io If^^i^^T^^''^^^^'' ^" metrics,"" industrial Education, v. 6^, n. 9, • 
p 38-9, Novelliber, 1976. . . ■ . 



Novemberl8!'i97S'^.'"'' "^'^'^^ fj' 
f "diving an inch to get d meter." Chem W ,Ao9:35. August 11. 1971; 
AprllT 197^^" Weckster', Purchasing . 72:^, • 

0ctober^^l97r*^^^'" ^^^"^"^^"g- Mjrboard P ackaging;' 56:50-1. , 

» 

,o A l^^^y metric: a costly conversion." B. LeBos, Electronic N,^' 
18:4-5+s August 20, 1973. - . v ; — - 
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fusing ' ' 
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Gaing metric alone won't solve nation's, 
world trade pVoblems ' 
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Going metric dqesfi't seem to be a prpblem 
for workers 



Going metric" in i-ndus^trial arts 

Government has three ways o^ tjirusting 
forward a completely voluntary conversion 
program v ' 
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Going metric is,, easier ^with good planning j 

Great metric jnuddle ^ 

Going metric: the gr^)i|^re volution 
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HVAC Refn industry underway in soft con- 
version to metric system 
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Happy metric new year 



The international metric system and how 
it works 
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House readies new try at passingj metric 
bill 



How'meti»ic conversion affects administra- 



tive practices 



How much do^s it co^t to go to metric 
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some resistance \ 
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Individualized metric jiiodules 
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Inching into metric: what it means for 
sales 

Industry adopts dual dimenstons as melr^c 
system Inches nearer 
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Look at metrication 

Low. cost metric convm*s ion in the machine 
shop I 




Major electric firm advises senate It 
favors adoption of metric system 

MaK^ng metric calipers 



Managing metrication in business and 
industry 



Managers -p^l an and train for a metric 
future 



Marketers view ad cyj^portuni ties in a 
silly millimeter longer world 



Measures proposes voluntary metricatto, 



Measure up, America, , here comes metrics 



Measured steps: the metric system is 
coming-- but not overnight 



"Message is clear: get into metrics 
Metric advotate* to introduce bill 
Metric America 
Metric America 
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-Metrication and the accountant 
Metrication; Inch by inch ' 
Metrication is coming, but very slowly 
Metrications 's length measured again 
Metrication may pay for itself 
Metrication conference stimulateis few 



Metrication pops up in U.S. soft drink 
packagi ng 



Metric fastener's future:, now 
Metric guide-for organizations 
Metric in preservice teacl|pr training 
Metric mania is on the move 



Metric measurement and instructional tele- 
vision 
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Metric Power: 
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ijjjtric proposal would put notables in 
unifarm hottles 



Metric standards : ^ v^at they will mea'n to 
the graphic arts 
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Metric system: #a common language for the 
market place ' 



Metric system conversion nieans changing 
both current and past computer informatio 



Metric system? conversion tab put at 
$1 billion , ' 



Metric system countdown begins for tool in 



Metric system eyed as engineers meet 



Metric system faVored 



Metric system is adopted by editorial 
d6pt. ' 1^ . 



Metric system millimeters its way to 
adoption ^ 



* Metric system looms over the horizon. 
Metrit time' ' ' • 
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Metric changeover is being advocated by 
fe de ra l agency 



'Metric competency goals for students 



...Metric conversion: added costs for worker 



Metric Conversion and the school shop 



Metric conversion costs to D.O.D. put at 
$18 b-Mlion 



Metric conversion: inching closer toward 
real i ty 



Metric conversion due in calculator " 



Metric conversi^- stil 1 inching along 
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Metric dimensions required for exports to 
European. cofwnuni ties by 1978 
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Metric education: trends and recommenda- 
tions 
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Metric«tion--a two-way street 

Metrication and the acqpuntant 

Metrication effects on U,S. foreign 
tr«de studied by commerce 

Metrication: give them an inch and they 
tal^ your whole system.' 

Metrication in vocational education 

Metricatij^rv industry accepts the 
challenge 
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Metrication is coming: prepare for the 
transition 



Metricajtion.may not be the sole answer 



Metrication opens new options for 
converters 



Metrication plans: must, now in heavy 
industries; no Consumer drives yet 



Metrication problems in the construction 
codes and standards section 
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Metrication--the changing of a system 
Metrics for (various vocational areas) 
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Metrics in Career Education 
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Metrics, lumber and the shop teacher 



Metri(;s made fun: an individualized 
approach 



Metrics: mind my meganewton 
Metrics with Marcel and Marcette 
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Metrics--why not 
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Mountinj |»ressure to go metric 
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Mo|e to metric costly 

Moving to metrics makes dollars and sense 



Mustang ITS gallop will x:ome form 100^ 
metric horses 
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NAW says conversion to metric system ^ 
ne^ans dual stockage - ^ 

National metric study cotiference^-const- 
uction . < . 



lew legislation my end metric debate 
lew look at the U.S. switch "to metrics 
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Nineteen to the dozen 



198Q: target date for <metric conversion 
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Office skills: metric problems in the 
typinig classroom ] 



Outlook brighter for voluntary metric 
shift bill 



Package to aid shift to metrics 



Paper industry sees specs conversion by ' 
fwtric cost concern 



Planning for thd metric challenge 



Planning the "transition to the metric 
SI system ' 



•J 



Plastics industry looks to government 
for aid in metric conversion 



Metric: games to help kids think metric | j 

. Preparing' machine toools for the metric 
years. 9^ \^ 



President's consumer expert considers 
metric conversicm 
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U. K, switch to mcjtrlc ayatem 

—Rea Cferft fa v o r ine t r i c aFi o n 7 7 
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Replacing metric screws 
Resources for teaching the metric system. 



Rol^^ of government in metric changeover 
spurs controversy 



Rolling iirtll Ifutldor makes It metric 

Semi-standards groups O.K.'s metric 
school guides " 



•So,t UCLA parley on metrics switch 
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Shift to metric system coujld pose^ problems j 
for U. ,S, cltemical industry 

Shortages spur metric use-and Standard- 
ization 



Should North America adopt standard metric 
pdper aljies 



Should We metrlcate 
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GETTING STARTED IN METRICS 
-Johnson- 



This ^article is primari ly^for teachers of elementary students. This brief 
article has .several suggestions of general application. _ One of the Ideas 



is to have a metric center for the school which would house items such as. 

. ■ ■ C 

bath scales, height scales, measuring tapes^ and measuring containers. 



GOING MPTRIC IN INDUS>RIAL ARTS 



-Cassette- , 



After a brief analysis of the extent of change medics is, bringing, the 

t 

I 

Author recounts his teaching strategy, then delineates his techniques- for 

^htt>g the introduction on history of metrics, units of length, area 
volume, mass capacity, and terperatur^. 



138 



V • 



^LOjlMjiJOAS. IT CO ST TO GO METRIC 
-Lindbeck- 



This article describes ideas for low cost conversion of necessary tools alogg 



.-wUh-^4i^&*ed--j>H-ees--for-rarf^u^ of drafting, woodworking, 

metal working /graphic arts, a ncf power/energy. 
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LaPine's llitrlc Handbook 



This is a good handbook for learning metrics and because of^the suggested 

If 

acti^vities for variofls. metric devices listed \vi the catalog. The handbook 
can be useful for educators at aTT educatTonaT Jevers. 



I 



140 



-5^ 



. M ETRIC CONVERSION AN D THE SCHOfH^ 

-Jackson- 

This is a general overview article looking at program conversion to include ^ 
metrics. The Author and other' teachers i*n his school work" with the idea that 
their students need to ^e metrics educated because. the woodworking- studentsf 
have a need to understand measurements 'on'blueprints developed, by a drafting 
class. He discusses which programs will be more or less costly to develop 
and how metrics is integrated within a mandatory 9th grade mathcour^^. ^ 
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METRIC CORNER 
-School Shop JourrmT- ' 

' . ••■ 

"This is a periodic feature that will keep yoi| informed of new events and 

perspectives regarding efforts to make the metric conversion." Some of the 

recent articles have included information on using qustomary measured drill 

bits for metrics, and how the woodworking -shop will adapt to metrics with 

advice as to which articles will be phased-out with metrics and which can 

J 

be adapted for mg tries use. 
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^™MrJOji.ANDJHE ACCOUNTANT 
-Webber- 



The article starts with an historical overview of metrics in general then 



mentions some of the usual arguments against metricatJion in the United States. 

■ ; 

> 

He addressed the 10-year conversion plan, then he states the affected areas 

< , ^ * .. 

of metricatjon in accounting: eg. inventory valuation, intercompany comparisons 

the problem of coinparing historical items with current equivalents for fore- 
casting short-tenn planning . . . ; he then discusses the difficulties and the " 
advantages in his conclusion. 
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METRICATION VOCATION AL EDUCATION 
-tartrvz- ^ 



This 15 a program an»iouncc(n«#t cowcerntn? the avalTability of a self-study 
trvservie^ 4nstnicttcmat g^^ the. inetric system to many of the^ 

occupational arpas taught yirr Kentucky Vocational Education. 
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METRICS, LUMBER AND THE SHOP TEACHER 
-Craemer-* 



The message of this article is that soft cofcrs^on to metrics is taking pla 
in siztng wooct products. This means that Tctual lumber dimensTonT wlT^^ 

t « 

Change, but metric units will be used to describe the sizes. The article in- 

. / 

eludes several useful charts which show conversion of lumber sizes. 
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ON SEL ECTING^GOOO METRIC RULES AND SCAL ES 
-Lindbeck- 



le 



This article gives .a short discussion with examples of good and undeslrabli 
measuring tapes and rules. The point is made that inconspicuous details make 
a great deal of difference to students with few experiences in metrics. 
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This large booklet looks at metrication as an aspect of teaching, learning, 

and understanding the concept of -measurement . As a resource for teachers.it 

. . ^ . V 1 .._ 

is excellent in that it gives alternatives to purchasing many metric measure- 
ment item^. The guide not only gives correct answers but .also supplies a list 



of teaching strategies and a listing of "don'ts" 
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THINK FAST A ND THINK METRIC 
-Baillargeon- 

V 

The article begins with a metric Change-ovef time-table for 1975-80 that still 
has some application. An emphasis of the article is a well thought out basis 
for a metric awareness workshop. There is a step by s^p description which in 
eludes possible stations, needed equipment, and a suggested evaluation form. 
Historical infonljation about metrics is included which could be used as a basi 
for Introducing students to the metrics system. 
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T HINK METf^^ t THI NK METRIC' THINK ^ 
-The Kentucky Alum^s- 



Beginnin^with a few examples of fijetric measurements, the article giyes 



a thorough background on the state of metrics conversion in the U. S. and 

all around the world. It also describes the history of metrics and advice 

i 

< for learning the metric system. It contains a few useful charts and addresses 
for further information. 
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THINK M ETRIC U SJi 
An audio tutorial mini -course. 

A brief introduction to metrics - it contains a v^rkbook and a supporting 

tape cassette The topics covered ^ re ^netritr vocattitaTyrt^^^ 

temperature, volume area and mass? measurements. A free sample 'is availabl 
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'Hye Old Po^^^^ 

' ' Columbus, OJiio ^ 43220 

March ^12, 1979 

Dr. . ULcfiard K. Crost^y 
Dopartment of Occupat.ionai and 

Cartier Fducatlon 
Utiivorwity of Loui sv.l I.U; . 

He I knap Campus ' 
I.ouLs:vlUe, Kentucky ^ 402^8 

Ooar Or. Cioyby: 

l::ncloiUK] i.n a \ovy of the C^onsultanf s Report for my 
locoiU tr.p to Lcuiiivillo to consult with you anS your staffs 
on nu> act-, ivi ties rclatinq to yout project on A System for 
Ptovuluu, H,.lovant Motric^ij Education for Vocat.i.onal 'Vouchors 
m Kentucky. The project appear?, to be well conceived and i 
maktncj oxccUont proqnun^., thus the ro^bort conta,rn.s very 
few reconunetKlations. 

I hope that the report ineet« with your expectations. 
It I can be of any further assistance .in the future please 
let nio k^ow. 

Silncerely 



/John C.Petershn 
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CONSULTANT 'S REPORT TO A SYSTEM FOR PROVIDING 
RHl.L'VANT Mt:TRlCS EDUCATIOiM F'OR VOCATIONAL 
TEACHERS IN KENTUCKY 
Rlehdtd K. Croaby; Project Diioctor 

♦ , John C. Peterson, Consultant 

A thorough literature search of all pertinent databases is 
critical to the successful completion of all later phases of a project. 
KKiC (Educational Resources Information Center) is the most widely used 
education^ databaye. It consists of two main files: Research in 
!^^l"5:«M«Jiy which ia concerned with identifying the moat significant 
and^tim^ educatiorv research reports and projects; and Current Index 
.^:.9.j:'PA\»:'^l_5i_^ an indox to ov«r 700 journals of interest to 

A ccmpra^iensivo search stratcHTy would include more than a 
search of ERtC. Two levels of searching will be described in an effort 
to assist proj;^t staf^n^ obtaining access to all information needed 
iu prep.uinq tho litorature review. Kach level is described below! Vith 
r^uocific references to databases and organi/.ational resources which could 
provide information on the metric system, metric education, and the 
concerns of business and industry on conversion to the metric system. 
Tiu. descriptions reflect the differing purposes'of the ot>erall search, 
and are not intended to bo rigidly separated categories. Additional 
sources will no doiii^t be-identi f led and acce.s.^>ed .in the course of the 
project. Descriptions of the databases can be fou^id in Hcital^nses and 

f 

. ' ' rn/ . , .... 



'i'^^'*'' l iit iMloi in.it loual Som (;o.4. l,-.,vnl I i -Ton initial 

..'iro.jMK.livo. .«.M,rh to id.-nti[y ,,1.1 b<«Mie rosoArch and dove loptnent 
•offortH ,n metrh- rduot i ou- -pat t i cul.u. ly vocatAo.ml .MlucaLio,,- Approx- 
•imatoly oUjht dat abam-vs , axldition to V'.RIC, could b.. <,uerted to'ensutu 
rcvtrtnvat of maU-fTals in Ihir. aroa. A sample of rolovaS^t. dal abates 
.WcU!abl<Whrouqh I.ockhoed's DlAr.OG soarrf, synhom or r>yst-.e.ft Developmeut 
CurporatLOM'.. (.SDC's) ORIUT soatch proqram include tho followLng: 

o • NTTS (National Technical Information Sorvicc): covers 

U.S. (jovorrunent-.^pon-sored rcseatvh. 
o ABI/INKORM: covers all phasos of business managoinent 
ond <idmini..:tration. Should contain intormatlon on 
bus.in-p.K/manaqonu>nt dociMiOn^ relevant to metric conver- 



ACM/AUtM: mat.-t ial.M on Vocati.qnal and technical education 
. includinc, job traininr,. No new information has boPn added 
to tlvLs database yince 1977, 
o COMPRlsliMNSCVI.; DTSSl- RTATION INDEX: a s/ubject, title,, and 
author cjuide to almost every /ymerican dissertation accepted 
nt an accredited irustitvition since .106V. 
o THf-yi NKORMAT ION RANK: siqni f leant news, items , intorpretlvo 
articles, articles of opinion or commentary, business 
news. ,ind editorials from the Nq}l_York Times . 
o MAGAZtNI.: 1NDI.:X: covers over 370 popular maqa.ine. (since 
1077) aiKl providvr. covv^^raqt^ of current .HTairs, busim-is, 

0 MANAClI'MKm; CONTENTS : pruvi.ci«, curknU i n (Jornut: i,o„ o„ a" 



• -^•"""o ar,clu.Uri, aoelal science, 

«tof) and completed during the t«o „,ost recent years. 

U designed to provide .cess to ongoing res.^r.h ^ro^ed.s , recently 
P"Wi=ned research announced during the course oe the project, and a - 

y.riet. o, organisational resources, including potential res.arcH , 
consultant?. 

•■■he ..,nit.,s.onia„ Science lne„rmatio„ Exchange (SSIE) , access- 
a..U. U,roug. .ocK„eed. can .e used to „nitor current research projects 
t-aed .y goyernment and private sources. Cone.rence Papers Index ' 
-.U.a,lc through .snc. can .e searched to identUy .ig„iaca„t research" 
- protession.U meetings. m this .ay new K.O bindings can ■ 
he obtained .prior to publication in 'the for„l • Journal literature., 

The National Referml r€:^r^hr.^ 

, Keterral Center, operated by the Science and 

-<:-„logy oivision o. the l,ihr,ry o. Congress, abstracts and indexes 
organisations <and individuals, conducting research in allar^as of 
-U,„ce. technology, „„,. the social sciences. This database and search 
-Vv.ce can be utiu.^d to supplement norn,al procedure ot contacting 

«.i.r organisations and aWcie. concerned uith the .etric syste.. ' 

Af^er the results obtained fro„ the search procedures have 
-nailed.. the databases „hich yielded the „,ost truit.ul intor.ation ' 
^^'y identii-ied: .he original search strategy 'e,„p,.;yca should be ■ 
=..vcd and rc.xecut.ed on these databases at periodic, intervals M.rough- ' ^ 

'156 ■ ■ , ■ ^.- 
■■ , . • • • 
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^ '^^'^'^ l'nl>l.i:;h.d r.Mavn.h l in.li.,.,. .oJ Im'i t ho p,o,oct. 
w.ll MMlo.t M,o laloM »vs.v,rch a'r.d (lovcloVment. 

TluMo will iru'vifably bo nom« duf>l ic.U.ion of rcfxuei.ces ' 
rut,iev.M w»um. ccmuI,u:U r^, a comprehony ivo snarch across multlplo 
duta.MM.s. nch; do th. .specific databases .nontioned abov«' exhaust fhe 
list of pert- iMont Intormation sources available for this search. 

•nuV\>r.-.o.ss.nent instruments that have been developed for this 
I'n.ioc-t haw been carefully propannL Scale 1 and Scale 2 are well 
closi.nod and should' pre.ent few dirficuUies. As 1 mentioned when we 
'-•t, a qood l>rocautionary ,nea..ure would be to administer these two ^ 
^-'>I<-- tu a small .ample of teachers and/or colleagues, "in this way 
yen. m.,h;. prevent some m i .uuuler.tandlng in the directions that has been 
unnoticed. YOU will also got an idea of the length of time" required to 

J 

" •iPl'l.sions. Scale 3 couid be 

n,bc,UuH, that tl«. .....U, glvo. the Ust of ito,„s on the loft side of 

. tlv.,,.,,,., a„d p,.<,.i„.:, t„n... ar<,..,„ p„ the right side for respondents to 
wrlto ito,,,.. ,,:-ig„,:„ , i„ ^^^^ 

■I'^x^ pr imary change sugcjestec^ In Scale 4 is in the 'title. 
When we met we con<:urrQd that ".Metric Measurement Uses" was a mor.^- 
accurate, title. A^ain, / would list the items from J^cale 2 on .^cule 4. 
This wUl prevcrU. .some confusion and^ allow more reliable totals. 
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Wh„l will, bo dost: ri hod next i« an idoof „-=o of th...^. ro.,r 
. o.,.o....„o„t ..,,K, first .t.„„. i„ not ontircy p„.,abi. boonu.o of 

Lho ,-,,<-t that the v,„K-,.,ho,«^will bo hold in l],o no,,.. ' f ul.nro. 

\ ' ' , - " wil^^^Ple. or v<,o,..,.'>o 



SCALK 3: Shop Conversion to Metrics 

DIRECTIONS, R„ad each of the mbtclc items on the following il,t „ 
you need the item no« or expect to need it in the futruo fr!te Its 
name in one of the.aactions headed NEED NOW, NEED IN NEXT SP'VPiiAr vt^Auo 
or need; SOMETIME IN T«E FUTURE. Do not lis ar^trlc items y™ wU 
not ne*d. To the rt,ht of each item chec-k whetLr this roproJnL a 



NEED NOW 



minor 
expens/3 
or modi- 
fication 



major 
expense 
or modi- 
fication 



NEED IN NEXT SEVERAL YEAJ^S 



NEED SOMETIME IN THE B'UTIIRE 



158 



...SI 



""-'"u.l a, Ic-as, in .r.ys prior U> th. rirM(' 
workshop. T.U.ul .t. r<.suhs ...ul ^.rcMM.o t.blo. .howi,,, hoW ..ch of 

• tho t.-n .poups ,uui tl,:. total samph. rospomled on , hoHo two .Ja los . • 

,. \ V'/" ^^'-'-^^^'I'OF. by havi.u, the p,,rt lci.pa,U-..i i .kK vidually 

.• co„ip,.oto Soai;.. , . Mt.r thi. M.s ho.n finished d i s t r ib.to th. 

^-"f-sUe tabJ.. that show tirrosults of the .nail .nrvoys. Uist^u^^. 

mat! surv.y rosulta. Mow did workshop part i ci.po,nt s agree wjth - 

Iho .survey of peopb> thvouqhOut fcho statr^? ^ ■ 

^■Art<^r ihir. ais.;ussi.oQ. has boon co.nplotc^d, havn tho workshop 
'•'"'^'-l'-^^"^^ ^'^-np th.MOs.Ivos by tho LoM vocational aroas. Distributo 
^ arul a .k oa.h Mt..,>*to comploto it and do vo. lop a oomposif.o r.cale 
»'avo a <nour,^disonssion. HlMfe ,not rio itonu^do thoy 
now, export, to ,KM.d in noar future, and wi.l.l u.o somet un. in 

. ''^.^ = futur... What was tlu.-ir roasonin, fo.. f.ho cpoupinqV 

What do thoy .HU ic i.[K,t,> „o( ^,><^dinq and why? 

Sra.U. 4 can b- do„o individually. This .sc'a.lo is '.lonqer 
'^"^ ^'•■^•"'■■^^^^ ir.dividual response ra.hor than a 

qroup rospons., it n.ay not t ako a J nu.ch t:in,o. -Sorn. c,Vonps ,nay ....l \, ' 

'''''' w'^-'^- o-ch item on Scale 3 should bo 

l.>lac:od. * 

Thr.n,<,Mo„t ,i„. work.,lK,p IL in -import.,,,,'!: to ,-,..,„c,„b.H. ' k<,e„ 
tho ,...rt i..-ip„„t.r, l„vo,v,M. A„„.trlc wc„-k,sl,op .rf„r,„„ „n «cc)l..M,t 
c>pport,rni„,.y p.r, l.l„A,„„ to he .involved phyMcLly a,Ht „„.nt.lly. 

"^i,V-"u know ,,„„, .^,„„.ij4v „„,p„ rol„.,t.,ul to u.„ 

Hu- ,not,.U.. ,,y^„.: „„t, ..t t„,;„, u.inc, i,, ,„„, , ,,,, „ 
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APPENDIX 9 ' 

SAMPLE INS"mUMENt 
(1 of 10 Instruments) 




ERIC 



Ox 



O METRICS 

A Metric Sel f -Asse*ssnient 
for Teachers of: 




♦ 

E^lViLOPEO AND /PRINffiD WITH K6NTUCKV $TATE FUNDS 



AUTO MECHANICS 

SCALE 1 Metric Equipment and Devices 

Directions:, This'scale is designed to find out what n)etric tools, equipment 
jnd devices are used in your instructional program. Read each of the items 0 
the list and place a checkmark in one of the columns for each item. 






. Don't use 
in my 
training 
program 


L Use the 
equiyalent 
,Engi ish 
item 


. Use this 
now 


^1. Assorted metric hardware (hex nuts,, 
it wdsners, screws, cotter pins, etc.) ^ 








ij ic on II DltS 








J, '''»t?iric vernier caliper 








nt*tr iL nn crOiiieter 


- 






0, n^Lric 169 ler Qduge 








6. Metre tape 


— — — -^.-^ — .. 






7. Metric open-end wrenches 








0. iicur ic uox wrencnes 








. I'letr iL bOLKeL sec 








■ ■— — — ■ . . 

,10. Metric hex key set 








♦11. Thermometers (degree Celsius) 


- 






. 12. Thermostats (degree Celsius) 




• 




13. Engine temperature gauge (degree 
Celsius) 




ft 




*i 

14. Oil- temperature gauge (degree 
eel SHIS ) 




\ 




15. Balancer with metric weight indicators 




A 




16. Metric pressure gauge on hydraulic brake 
bleeder (kilopascal unit) 


^ I 






• 

17. Oil, pressure gauge (kilopascal unit) 


A 1 






18. Manifold pressure gauge (kilopascal unit) 


H 
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Auto Mechanics 
SCAkE 1/Pa^ Two 



♦ 



-Item i$ 


Don't use 
in my 
trtlning 
program 


Use the 
equivalent 
English 
1 tem ■ 


Use this 
now 


1^. Air^ose pressure gauge (kilopascal unit) 








20. Cutting tool air oressure gauge 
(ki lopascal unit) , 


• 






21. Hydraulic press pressure ' 
, (kilopascal unit) 




- 


. . . . _ .y . .. 


22. Hiqh pressure washer pressure gauge 
(kilopascal unit) 








23. Welder pressure gauge (kilopascal 
unit) 






■ ijf 


24. Analyzer pressure gauge 
(Kilopastal unit) 


# 






25. Oil, fuel or gas tank volume 
(nitric volume) < 








• 

26. Mobile brake shop with metric adjustment 

dial - 
-Tib 








27. Metric-sized camshaft bearing insrerter ^ 
and remever 






• 


28, Automatic transmission metric tool set 








29. Air impact wrpnc'h with metric sockets 








30. Metric bushing driver set 








31. Metric flaring tools 








32. Metric spark plug gauge 








33. Metric tire pressure gauge 








34. Metric hydrometer 








35. Metric valve spring height and tension tool 






1 


36. Radiator pressure testor (kilopascal un1t|) 




% 




37. Midget metric wrenches 








38. Metric distributor wrench 


) 






39. Metric torque wrenches 








r ■ ^ * 

40. Metric lug nut wi^ench i^f^ \ 






' 
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AUTO MECHANICS 



SCALE 2 Measurements 



u Ih • ^^^]^ ^5 des>(gned to find out jvhat metric measurements are btinq 

used ir. your^mstruGtiona! prog>am. Read each ot the items on 'the list and place 
a checkfTiark in one of the columns for each item. - ■ 



, — — ^ — , ^^^^^^ ^ 1 

I tern 

- ^ 


Don't 
nee& 
to make 
this ' 
measure- 
ment 


Use 

metric 
measure- 
ment 


I- 

Us'e 

English 
measure- 
ment 


1 Use both 
Engl ish " 
and 

metric 
measure- 
ment 


1. Crankshaft rnairt journal size 










^ransmissj'on clearance & adjustment 






• 




3. 'Valve' clearance 

T- < . ^ 


r ■■ ■ > ■■ — ■ 








4. Ring <;lear*?lnce 






I 




5. Piston diamet^'V ^ ; . 




• 






6. Piston bore 








1 


7. Stroke of a pi ston . • 

■ ■■ ~~* — — — — ^ — . z ^ 










8. Lt>ngth of a fuel line 








! 


9. 'Length of a fan belt 










10. Diameter of a camshaft 


V. 






s 


11. Length of air exhaust pipe^ 






\ 1 




Spark plug gap ^ 










13. Brakeshoe to drum clearance 










14. Front end ad^iustment 










15. Carburetor adjustment . 


^, 








16. Piston head area 


Sv 








17. Volume of a fuel tank 










• 

18. Capacity of an acetylene cylinder 










19. Amount of water in a radiator 




\ 

.\ 
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Auto Mechanics 

SCALE 2/Page Two 



1^ 



Item 

— " . : * L_ 


Doh't 
need 
to ma Ire 
this 

measure- 
ment 


f 

' Use 
metric 
measure- 
ment 


Use ^ 
English 
measure- 
ment 


Use both 

English 

and 

metric 

measure- 

ment 


.20, Volume of oi.1 for crank case 


• 








21. Capacity of a radiator 


> . 








. 22. Bore of a cylinder 




* 




• 


23. Brake fluid capacity 


w 


• • 






24. Temperature of the engine 










25. Temperature of the oil 


. 4 








26. Temperature of cooling system 


i 






B 


27. Temperature of transmission 








/ 


28. Mass of battery fluid /^"^^^"^^ 










29. Mass of. a small engine ^ 








\ 


30. Battery mass 


\- 

V 








31.' .Weight of a vehicle 






% 


% 


32. Weight of truck loads ' 




- 






33{ ^ Torque a fitting 


n ■ 








34. Sprinq tension 




- 






35. Tire 'pressure 










36. Mani<:fold pressure compression > 










37. . Air conditioning compressor 




* 






38'. Speed of a vehicle 










39. Work efficiency of an engine 
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APPENDIX 10 
SCALtS3 and 4 
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J SCALE 3 .Shop Conversion to Metrics 



L"-^£2^^_y?liori : Ln a previous scale ypu .We re^ asked to check 
whether or not, you were usinq listed metric tools caui^ment, 
or 'devices. ThiX^cale is desirjned'to assist you j/o decide wh 
metric items you need now or in the future to continue providin 
relevant ^)ducation. > The scale should also help -ypu to think 
about the- cost of changing over your shop to metrics. Once. . 
you have decided wh-at you need, whert you need it, and what it 
will cost, you may want to share this information with your 
immediate supervisor. ' s 



KJ 
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SCALE 3: Shop Conversion to Metrics 



Directions ; Make a 
tfiosG you will need 
will nf»ed sometime 
column ind.icatinq whether 



listinq of the metric items you need now, 
in the next several years, ahd items you 
m the future. Then place a checkmark in the 
it will be a minpr or major expense. 



Minor 
Expense 

Modif ierifcion 
(under $50 
per item) 




Major 
Expense 
or 

Modification 
(over $50 
, per item) 



NEED IN THE NEXT SEVERAL YEARS 



NEED SOMETIME m THE FUTURE 



ERIC 
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S 'A M P L E 



' vSCALE 4' Metric Professional Development Needs 

« 

L"L':2^y9_tlon-: In a previous scale you were asked to check wh<^ther 
or not. metric measurements are being used in your ins tructiona^l 

« 

proqrnm. What you checked or didn't chefck may have meaning for 
^vhat you as a tejachor should know about metrics. If metric 
inoasurements are u^ed or should be used, this indicates you 
need to be proficient in working with metric measurement in 
those areas. Where lietric measurements are not used, you will 
have to decide what you should know base^ on your information of 
the progress of metric conversion^in business and industry. 
This scale is designed to help you organize your thoughts about . 
metric measurement. Upon completion, you should be abl*^>fc€r-plan 
for what you need to do for your own professional development 
in metrics. 

t 

^^il^^lSl!}^' If YOU feel you need in-^epth education in a parti- 
cular quantity of metric measurement, check to the. left of 
that quantity on the following page. ^ Make as many checks 
as necessary. 



173 



leo 



4S 



ERIC 




Unffth 



Area 



Vohiinc/capacity 



T^mpertture 



nontling moment 
(moment of forct) 



Pressure/viicuum 



Velocity 



•Enorjn'/work 



mUllmttrt 
Ctntimttrt 




iquart ctntimetrt 



cubic etnUtiiotr# 



cubic mttrt 



miliUitrt 
litre 



degree Celtlui 




kiloffrem 



metric ton 



newton metre 



l<Jlop;»4C«l 



Icilometret per hour 



-V- 



kilowatt-hour 



m 



ml 



Nm 



kPa 



km/h 



kWh 



. ehifl site, lenglh 
bearing tiiee 



piston head surface 



cylinder bore 



work or storsRe space 



chemictli» lubHcant oils 
oil, fuel, guollne storage 



tire welghta 
baitcriot, engines 



vehicles, load weit(hli 



torque specii^cationi 



manifold pros.iurc comproMlon, 
air hoiQ pressure^ 



gieod of the vehicle 



work efficiency of an engine 



•Note: Further mctHc dennitlons for mechanics are found Ih /tufei forSAE Ui^ of St (MeiHc) Units, Society of Automotive Engineeni Inc 
Available: Society of Automotive Enginecra.*Inc., 400 Commonwealth Dr.. Warrtndale, PA IGOOC. JJ^"^^"^* bngineeni, inc. 
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APPENDIX 11 

TABLES 11-19 
Scale Responses 
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TABLE 11 



AIR CONDITIONING ITEMS 



Metric 
Item(s) Used Now 



Thermometens (1) 



Metric 
Item(s) Needed Now 



Tempejjture. measuring 
, djevices (2) 
Open-end wrenches ( 1 ) 
Socket Wrenches ( 1 ), 
Thermometers ( 1 ) 

Box -end wrenches ( ] ) 



Metric - 
Item(s) Needed In Several Years 



Assorted metric hardware 
Drill bits 

Measuring d.evices (rules, 

etc.) 
Al len wrenches 
Box-end wrenches 
Open-fend wrenches 
Socket wrenches 
Nut drivers 
Temperature controls 
Pressure controls f 



(1) 
(•1) 



(1) 

h) 
(1) 
(1) 
(1) 
(1) 
CD 



Metric Item(s) ' 
Needed Sometime Future 

i ■ — — 

^asuring tape (1) * 



V 



Number in pay^entheses' indicate the number of responses. 
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TABLE 12 



AUTO BODY ITEMS 



if 



Metric. 
Item(s) Used Now 



(1) 



Thermometer 
Temperature 

devices 
Open-end 

wrenches 
|86x wrenches 
'Combination 

wrenches 
Socket set 
Metric hex key 

set ' (2) 
Assorted metric 

hardware. (2) 
Drill bits (1) 
Tap and die4 

set 
Tape 



(1) 

(2) 
(2) 

(2) 
(2) 



(2) 
(1) 



Metric 
Item(s) Needed Now 

Drill bits (2) 

Tap and die 
set (2 

Tape (2 

3/8 drive- socket 
set (1) 

Combination 
wrench set (1 

Box wrench set (1 

Open-end wrench 
set (1 

Hex key set (1 

Metric Con- 
tainers (1) 



Metric 

Item(s) Needed In Several Years 



Tape measure 

Frame and referenci books 
for measurements ^n 
metric 

Punch and chisel set 

Pressure gauge 

Metric containers 

Air trahsformer 

Air operated chisel 

Spray gun cup 

1/2 drive socket set 

Torque wrench / 



(2) 



Metl^ic Iteni(s) 
Needed Sometime In Future 

Air pressure gauges (1) 
Welding tank gauges (1) 



•Number In parentheses Indicate the number of 



responses . 



\ 



TABLE 13 



Metric 



Item(s) Used Now 


Assorted metric 


hardware 


(1) 


Tape 


(1) 


Open-end 




wrenches 


(4) 


Box wrenches 


(4) , 


Socket sets 


(4) 


Thermoiiieters 


(1) 


Air impact 




wrench, metric 


. sockets 


(1) 


Spark plug 


gauge 


(2) 


Midget 




wrenches 


(3) 


Distributor 


wrench 


(1) 


feeler gauge 


(1) 


Key sets 


(2) 


Vernier 


cal iper 


(1) 
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AUTO MECHANICS ITEMS 



Metric 
Itein(s) Needed 



Now 



Metric 

Item(s) Needed In Several Years 



Metric Item(s) 
Needed Sometime In Future 



(4) 



Drill bits 
Tap and die set 
Micrometers 
Cal ipers 
Tapes 

Thread gauges 
Open-end h 

wrenches 
Box-end wrenches(5) 
Nut drivers (4) 
Hex key (4 
Socket sets (4 
"All metric pressure 

gauges ' (6 
Torque wrenches (8 
Pressure tester (3) 
Air gauges (2) 
Hyd/ometer • (1 ) 
Impact wrench 

sockets (5) 
Compression 

tester (1) 
Transmission 

tools (1) 
Temperature mea- 
^ suring equip- 
ment (7) 
Books (3) 
Metric con- 
tainers 
Air Transformer 



Pressure gauge (?) 

Engine analyzer (2) 
•Auto transmission tool set (3) 

Brake tools (6) 

Brake lajhe modified for 

metric , (5) 

Tap and die set (4) 

Box-end wrenches (3) 

Open-end, wrenches (3) 

Nutdrivers (3) 

Hex keys (3) 

Socket sets (3) 
Valve spring measuring tobl('2) 

Micrometers (1) 

Radiator pressure tester (1) 

Training charts (i ) 
Piston andf head surface 

cylinder bortng tool (1) 
Balancer with metric 

weights . {]) 

Oil pressure gauge (1 ) 

Manifold pressure t)auge (1) 

Bushing driver set (1 ) 

Flaring tooTv-^^ (1) 



(1) 
(1) 



♦Number in parentheses indicate the number of responses 

erJc . • ^ 



Fngine measuring tools 
Engine analyzer machine 
Control dials 
Drill bits 
Micrometer 

Oil fuel and gas con- 
tainers. 



1) 
1) 

1 



1 

(1) 



i • 



too 



Metric 
Item{s) Used Now 



TABLE 13 - Coht1r»u«d 
AUTO MECHANICS ITEMS 



Me.tr ic 
Itefn(s) Needed Now 



TT— 

Punch and Chisel 
set n 

Feeler gauge (1 

Air hose j)ressure 
gauge i (] 

Valve spring height 
and tension (1 

Radlatdr^ressure 
tester ^ (i 



Metric 

Item(s) Needed In Several Years 



Metric Item(s) 
..^Needed Siimetlme In Future 



IV J 



'Number in parentheses indicate the number of responses. 



erJc 



TABLE M 

DIESEL MECHANICS 



Metric 
Item{s) Used Nfw 



Metric 
Item(s) Needed Now 



Drill bits (1) 
Tap and die 

set n 

Calipers (1 

Micrometers (1 

Socket set (1 

Hand tools (1 
Measuring toolsf 1 



Metric 

Item(s) Needed In Several Years- 



Metric Item(s) 
Needed Sometime In Future 



00 



*Number in parentheses indicate the number of responses. 



1 i Hi 



erJc 
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TABLE 15 



DRAFTING ITEMS 



Metric 
Item(s) Used Now 



Tape (2) 
Drafting machine 
scale (2) 



Metric 
Item(s) Needed Now 



Scales for drafting 

machine M) 
Rules 1 
Tapes (2] 
Vernier caliperjl ) 
Micrometer (1) 

Triangular 

scale (1) 



Metric 

Item(s) Needed In SeveraJ Years 



Micrometers 



(1) 



Metric Item(s) 
Needed Sometime In Future 



00 
ho 



*Nun)ber in parentheses indicate the number of responses. 17 

17^. 
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TABLE 16 
FOOD SERVICE ITEMS 



Metric 
Item(s) Used Now 



CO 



Metric 
Item:(s) Needed Now 



Thermometer (1) 
TeiHperature 

gauge . (1) 
Measuring cups (2) 
Measuring 

spoons ^ (3) 
Metric sized 

pans (2) 
Bakers scale (3) 
Liquid measurin 

containers 



2) 



Metric 

Item(s) Needed In Several Years 



Measuring qai^ (2) 

Measuring scales M ) 

Measuring spoons (l) 

Measuring cups (ij 
Liquid measuring contajners(2) 

New shop machines (1) 
Metric storage containers 

for liquids (l ) 

Metric sized pots and pans (1) 



Metric containers 
Metric backers , 
Metri c cans 

Disposable products and 
bowls 

Temperature gauges or meat 
thermometers 



1) 
1 



(1 

(1) 

(1) 



Metric Item(s) 
Needed Sometime In Future 



Thermometfe^^s (l) 
Temperature yauges (1) • 
Air pressure gauges (IV 
Water pressure gauges(l) 
Steam pressure gauges(l) 
Metric meat si leer CI) 
Metric temperature gauges 
for grill* fryer, 
refrigerator, oy^s(l) 



r 



^Number in parentheses indicate the number of responses. 



5 



Metric . 
Item(s) Used Now 



; Open -end v 

wrenches ' ( 1 ) 
, Box'^wr^nches ( 1 j 
• Socket sets (1 ) 
Platform 5cale(2) 
Rain gauge (1> 
Barometer . (1) 
Humidity Indi- ' ' 
' -cator- ; (1) • 
Wind velficity 
' indicator (buc^ 
X . kets and^con- " 
. tainers wtth , 
metric) ' (T)' 
Capacities for.' 
mixing and :* 
stprigi) liquids , 
. ■ '{boxes , c^ns, . 
bucljet?, etc. , 
for mixing, and ■ 
, .storing dry 

ingredients (1) 
Me trix sized V . 

watering can(f) ^ 
■$et OT metniG 
. measuring' ** ' 
tups : (1> V 



I- 



TABLE 17 



HORTICULTURE ITEMS 




Metric 
Item(s) Needed Now 



Ta'pes (1) 

Measurijig cups (1) 
Scales (1) 



Metric 

IJtem(s) Needed In Several Years 



Metric Item(s) 
Needed Somet.im|^In Future 



? ♦ 



4 
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MACHJNE SHOP ITEMS 



Oo 



Metric 
Item(s) Used Now 



ERXC *Numbei^ in parentheses Indicate, th^^ number of 



Drill bits (3) 
Tap and die 5et(3) 
Open-ended 

wrenches (2) 
Socket sets (2) . 
Hex key sets (4) 
Square (2) 
Scales . (3) 

Milling cutter's(l) ' 
.Drill sleeves (1)» 
HetgKt gauge (1) 
T h 4n!iome 6er ( c s 1 u 5 

scale) . (1) 
Lath^ with metric 
adJustmen^|^» 
capabilitieT>(2) 
Calipers calibrated 

in metrics '{ 1 ) 
Feeler gauge ■( 1 ) 
Micrometer (3)" 
Thread gauge (2),, 
Screw thread 
• gauge ^ (2) 
Coti£ara tor with 
metric adjOstmertt - 
capabilities (2) 
Lajthe wi th metric 
adjustment capa- 
,bi-li ties'* • (2) 
Vertical milling * 
iiwchine wUh 
metrfc adjustment 
capabilities (2) 



_\ 1 



Metric 
Item(s) Needed Now 



Metric 

Item(s) Needed an Several Years 



Tap and die s(*t {S'k 
Assorted metric hard- 
ware (6) 
Micrometer- ^ . (6) 
Calipers ^ (5) 

Feeler gauge (5) 
Punches (2) 
Screw thread gauge 
scales . (4) 

Milling cutter (1) 
Drill sleeves (l) 
Height gauge- (2) 
Meter tape - (4) 
"Open -end" 

wrenches (6) 
Socket sets ^ i(6) 
Scales (2)' 
Box-end wrenches(5) 
/^lien-wrenches (5) 
Metric charts for 
- conversion (1) 
Books on metr.ic (1) 
Dril Is and 

reamers (5j 
Nut dri\4ers (6.' 
N.C. unit with metric 

capabilities (1) 
N.C. flexometer with 
metrit capabi'li-' 
ties (1) 



Milling machine collet set (1 
Numerical control unit . (1 
Flexowriter ' ' (ij 
Milling cutters (i) 
^ Drijl sleav.es (T) 
Metric height g'auge (1) 
■Radial drill with n^etric ad- 
justments ^ ' (1) 
Machines in shop that will 
work in the metric system 
(all kin)ds) (i) 
Conversionlkitjs for old ma- 
chines (5) 



Cutting tools (drills, reamers, 

(1) 
(1) 
(2) 
3) 

.1) 
(1) 



tapSv dies , etc. ) 
Assorted metric hardware 
.Height gauge 
Metric dials and gears 
Digi tal read-out fpr mill 
Dril 1 reamers 



r 



.responses. 



1 



M Metric Item(s) 
TOe( 



ieded Sometime In Future 



Hoist . ^'i) 

Torque wrench* ( 1 ) 

Drills (1)' 
Metric Comparator (2) 
Lathe with metric ad- k 
justments (2) 
L^the metric collet 

S6t ^ (2)) 

Lathe metric micrometer 

stop (f) 
Vertical milling machine 
with metric capa- 
bilities (2). 
Grinder with -metric 

capabilities (2) 
Socket wrenches . (1 ).. 
Hex wrenches (1 ) 
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TABLE 19 



WELDING ITEMS 



•Metric 
Item(s) Used Now 



18 



Metr/c 
Item(s) Needed Now 



Hand tools ' (1) 

Metric tape , (2) 

Framing square (3 

Socket set (2 
Box-end wrenches (2 

Drill bits (2 

Tap and die (6 
Assorted metric 

hardware - (4) 

3Qcm rule (3 

10 meter rule (3 
Metric fry 

sqdare p 

Pein punches (1 
Fillet weld 

gauge - (i ) 
Metric training 

aids (1) 

Training aids (1) 

Drill bits (1) 

Gas regulator (1) 
Temperature 

gauges (i) 



Metric 

Item(s) Needed In Several YeArs 



Metric Itmtts) 
Needed Sometime In Future 



Pressure regulators and 
gauges (4) 

Guide bend and. feasible test- 
ing equipment • - 



■ 1 
ERIC 



♦Number in parentheses indi(;a?e . the number' of responses. 
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L.S. McKinjiey 
Department of Vocational 
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Mon1;gomery, West Vir^;nia 25136^ 



EVALUATION REPORT^ 

t 

Ge»h> rd ) F 111 a t i 0 r) ^ 

The on-sito evdlucUion visit vith the Project Director and Staff revealed 
evitU^nce to'support the following general and specific statements concerning 
the a ttainiitefit of project objectives. - 

Objective 1 - Ihe metric sel f-asse-ssment instruments for ten (10) vocational 
area-, we^y rn-t^duced and explained. Th^ development, field testing and revis-ion 
of these Wv$^t^uments'was reviewed and found to be in compliance with the stated 
project activity intents. 

Objective 2 - The projected plans of the project concerning the attainment of 
information relative to industrial conversion efforts were carried out. The 
results of t^e effort were 1 imi ted,-, a 1 though results were .obtained. The limits 
of project funds and time were a constraint in implementing alternate plans 
that would have yielded the desired results. This finding has implications 
whic)i jre discussed in more detalTTelow. The objective of obtaining infor- 
map ion relative to educational metric conversion efforts was successful 
through the development and application of scales to determine the tools and 

fuipment being "used in school shops and an examination of the measurements 
being made in the shops. 

Objective 3 - The objective of pr*bviding. professional development opportunities 
to'srlected teachers in>four vocational regions had not been coiflpleted at the 
time\of. the on-site evaluation. Hbwever, plans were being made and the materials 
weVe.wv^ilable. It seemed that there wolild be no major- barriers to the full 

implfc'ntation of this objective. ' > ■ • ^ . 

\\\ ' ' ^ , • '■ 

" ■ ' " , ,t 
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Objective 4 - The provision of Indivldu.Hzed metric ™6dules tb\he designated re- 
cipients had not been done at time of the evaluation review. The „»du1es were 
available and ready for printing; therefore, there should be no difficulty in the 
fun attainment of this oBjective. 

'::-l^^^ri^Mr?__Reyi ew 

The process and product of the literature review were presented to the evaluator 
by the project staff. * , 

strengths of the literature review were: (1) That It was Included as a part of the 
•basic project., (2) that a comprehensive listing in bibliography form has been'de- 
veloped, (3)„..plans were in evidence t^q categorize the listing to facilitate its 
use. (4) plans were also made to prepare annotatj^ns for many of the nfore per- 
tinent listings. (5) copies of projects to In-service vocational teachers in 
netrics from other states had been requested (this seen^d to be promising). It 
is concluded that, the measureable objectives stated on page seven *(7) of the 
project proposal concerning the 1 iterature review have been met. 
Implementations for improvement of the project bSsed on the literature review are: 
(I ) Obtain copies of^the Final Report of the Western Michigan University Metric 
Education Project, (2) obtain copies of th? Industrial Math emblems in Metrics 
produce*d in Oregon. (3) review the requested pT^ects on workshop* in Pennsylvania 
concerning development of materials to be used by vocatlS^^l teacheJ^s in teaching, 
their students the metric system. 

This indicates that a -great deal of additional work could\e done through the 
continuation of this project with modifications. - * ' 



Evidence was presented that indicated that the iiieasurable dbjectives on p^e 
seven (7) of the project proposal had either been met or were currently in progress: 
This evidence included written H^ts of i^embers of the Metrics Steering Committee " 
and the ten (10) vocational subject areas to be assessed. 

Possible areas for improvement included (1) the provision and (2) the need for 
alternate means for business- industry input. These ^two areas of improvement 
were also identified as existing in the activities of needs assessment and in- 
strument development listed below. 

V 

Tiie prpject plans for industry and education involveinent is one of the strongest 
points in the project. Although Advisory Committees were established, industry 
. involvement was limited. This was a major disappointn.ent in the project in terms 
of meeting objectives 3.2. 3:3, "and 3.4. However, some input .wars obtained di- . 
rectly from industry as well as from vocationaj) teachers . ' fhts finding indicates 
that other alternatives must be found for involving industry or grea'tlyoncreasing 
project funding and staff tp assure that this function is successful ! <Vj 
One possible alternative for industry fnvplvement wouia be a mail surve^using 
the instruments developed through the workshops, with vocational teachers. T^t • 
is; scale 1 and scale'2 could be modified for |n industry survey if the project 
is cor>tinued. TM^is, of^co^rse, only one possible alternative. - • 
The development of scale 1 and scale 2 was certainly 'an, innovative approach, to 
^ needs assessment. The use of a variety of resourses in the development of these 
' scales is a very strong point in favor of the project.' ' . , . 
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Instrument Development 

^ - ^. X ■ . 

Scales 3 and 4 represent the development of the metrics self-assessment instrument 
that measures metric professional development needs and metric program needs. 
Evidence was presented to verify the development ^f this instrument which meets 
objective 4 of the project. The process of^ instrument development focused on 
the use of several sources of written, information as well as input from practicing 
vocational teachers wy:r]L$onw limited input from business and industry. 
The use of the workshop in the area'of ^he University to refine and validate 
the instruinents prior to using them in the other\egior\s was a strength of the 
project.. It-would have been desirable to use more teachers in each vocational 
area; however, ^scheduling of time and teacher attitude ^ere understandable ' . 

barriers. 

■ . . . ■ >k ■ 

It was reported that some anti-metric attitudes were exhibited during the con- 
duct of the workshop. This verifies and confirij|^ the need for metrics awareness 
and profe^ional development programs in metrics. 

Data Analysis , • 

The analysis' of the instruments and data generated by them indicated that instru- 
ments were. needed for each occupational area. Therefore, data analysis was limited 
to each occupational area. This consisted mainly of sunmaries etc. The outcomes 
of data analysis resulted in supplementary information for the instrument develop- 
ment wh'ich enables any teacher in each of the ten vocational areas (occupations) 
^ to determine their present metric need. 
The possible area of improvement concerning data analysis objectrve attainment is 
the need for strengthening the direct 14flk with the rate of change over by business 
and industry. This is essential in predicting future metric needs in vocational 

1 ■ 



programs . 
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Evidence; wcis presented to verify the development of the instrument and revision 
bctsed on meetings and workshops conducted in Region 6. The three additional 
region^ had been designated with plal^ for conTuctiwig the workshops being finalised 
Ihere was a question about teachers receiving credit for attending the workshops. 
If credit is not available, it may be a deterraht to participation. , 
Plans were also made for final revision of the instrun>ents b^sed on the field tests 
in the other regions. This is advisable in that^the selection of the additional 
regidf^s was irtade to injlude rural as well as rural -industrial areas". Basic at- 
tainment of the objectives concerning the field test and revision seem to be 
.^assured . . " " 

" Pr£f.lis j oncij De_v_eTo£ii^^ ' . ' " « 

The objectives for professional development are to be implem§nt>ed' fehtpough providing 
, two su1,»ner workshops a«d offering a one (1) to five (5) credit hour course on an 
vindividuar basis next fall. Plans were also in evidence to deliver copies of the 
metric modules. Therei^ore, the objective^ for professional development included 
in the project will be met. The process of providing professional development 
. is excel lent. • • ^ ■ , - • 

' . " • ■ - ' •■ ^* 

Su lima ry ' ' 

In, summarizing thiVevaluation report the most important point to be'made.is that 
a system has been developed through this project that provides 'vocational educators 
in Kentucky with the methods and mater ia^^s needed to provide ih-serv^-'ce' |hd pre- 
service metric education to Vocational teachers that will enable them to prepare 
vocational students fer entry- intp employment in_the changing world. of work. It 
is hoped that t;he Bureau of Vocational Education, Vocational Teacher ;Educa^rs 
Vocational Administrator^, and Vocational Teachers will use -.this system and im- 



prove it through' refinem^tltnd revision on a state-wfde basis 
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The Project Director is, to be comnended for designing a.nd> imp lenient fng this project 
based on sound vocational principles and philosophy. J^e University of Louisyille 
and the Bureau of Vocational Education also deserve praise for supporting the " 
project and providing needed leadership in this important segmeiit of our changing 
environnwnt. 

ft 

The project could certainly be continued and further refined.' However, an im- 
portant beginning has been nwde^ith immediate implications for vocational teacher 
and student learning .i'n the modernized metric system. ^ * 
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EVALUATION- OF PROJECT ACTIVITIES 
STEERING COMMITTEE .\METRIC EDUC)\TlbN PROOfCT' / 

fcrUowirrg stat^ment^. Tf you wSsh to make additional coiiinents» a space js pro- 
vided for that purpose on the last page. 




- . • . ■ • ■ .'-^ 

. For theA statements below - 1,. -^tVongly Disagree 

2 - visagree « 

3 - Undecided 
'4 - Agree 

, ' / 5 - Strongly Agree 

L 1 tera ture^ Rev.i ew - - 

A . . ■ » SO D U 

I,. An adequate rjeview 6f literature was ^accomplished during V 2 ' 3 
'.. • the project / , 

I 

2. < the purchased literature wa^/suf f icient in quantity and 12 3 

quality to support project ^tivities ^. ' 

3. .The listing of reference ni^W^als ip the final report T ,2 3 
will be helpful to vocational educators . . 

Steering Coitmii'ttee 

4. The Steering CoflftiTttee/ i s representative of industry 1 2 3 4 
. and education 

5. Tiie ten vocational program are.as .selected at the beginning 1 2 3 4 
of the project' were/ a good choice \ ' ' _\. ' 

6. Suggestions by th^ Cortsul taht- have resulted in improved 12 ,3 4 
quality of projeot outcomes' ' ■ 



Nee ds Asse ssment / . ' 

7 



The Metrics Advisory Committee is representative of m 
education' and /industry^ , . ' 



1 2 ' 3 4 



"8. Metric measuj/ements for [the ten are'as are representative 1 ,.2^ 3 4 
• of what's beying done fn industry * • ^ 

9. The listing Of metric tools and equipment is representa- 1*2 3 4 
tive of what is; needed to adapt to the^present state of ^ 
metrics iry 'industry ' • - 

,/ ' V ' ' • 

10^ . The listyngs of needed tools and equipment are^ sufficient 'l 2*3 ^^'4 
to predict the rate of progress of industry during ttte 
remaining years- of. the ten year voluntary- conversion 
period ' 



Data Analysis , , 

12. The d^ta obtaii|i(| dur1r>9 the woHcshdp will help determine 
the mtKK atetDs of the ten- (Ip) selected vocational pro 
. grams-in jjcomparlson^j^ industry 

fl^«l!^:J§ft^»»^^ * . 

Ij?. The •three selected regions to** field tes't the system for 
providing nteti^lcs education were good tholces 

I 

14, The two-day workshop conducted during the project In- 
creased tea€+»ers' me^le awerenes^s ~as wT> a^ enh«?nctng v 
program pli^nnlng for the >netrlcs. changeover 

>. . 

Pr ofessional Developn)ent 

15. • The plan for offering the metric course during the 

Fall 1979 Semester is a good method to continue help- 
ing teachers to'adjus:*t to h)etr1c^ 

•16. -The copies of the self-assessment Instrument and a' copy 
of individualized modules will be helpful to vocational 
. educators" in the regions ^ 

17. There was suff1c!ieht cooperat.lon with. the> professional 
. development unit during .the project 
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* 

2. ■ • . 

3. < '■ V 
S teen' ng Coimni tteg^ 




I n s trume nt Devel o^ment 
11. 

Fiel d Test^an d Revlsjoix 
13. • 



STEERING COMMITTEE RESPONSES 
3rd Party ^valuation 



For the responses belpw - \- Strongly Disagree 
- . . ^ ~ Oisagf?©' 

•■ ■ ■ .3 

4 

* 5 



SD 
.1 



Undecided 
Agre^ 

St>ongly agree 



D 

2 



,2 



r 



u 

3 



A 
'4 



4 

3 

3 
3 
4 

3 
4 

2 
2 



SA 

5 

5 
2 

3 



3 

1 - 

1 
1 

% 

2' 



(SD) 
! 

( U) 
( A) 
(SA) 



<2 



3 • 



steering Conmlttee Responses - Continued 

■( 

V • • so 

ProfessjonM Development • . * 

15, ^ * 

16. , • • --x 
t7. ' ^ 



D 



. U 



5 
4 



Conwienh: Regional VEPCT funds are/available 

Continued workshops will be hwst helpful ^ 

Continued fol low-up and evaluation with industry is a necessity 
Need moire industry involvement and less education involvement 
Need more industry input 
Continue the program 
Metrics is here to stay 



r 
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APPENDIX -14 

AGENDA AND MATERIALS * 
# . 

f 

/ 





. 9:00 

9:30 
lOfOO 
12:30 

3:30 



1 :00 
1 :45 
3:30 



9:30 
10.: 00 
11:30 
3:30 
4:00 



9:00^ - 10:00 
10:00 - 11:30 



1 :45 
3:30 
4:00 



' WORKSHOP - MEIRIJ^ EDUmr^^^ 

Fi rs^t Day . 
• Overview of PROJECT ' ^ 

Self-Assessment Explanation Scale 1 and 2 
■prtehtatior^ Experiences - Length 

Orientaition Experiences - Area and Temperature 

Summarization of Day's Activities 

Secomj Daj<^" 

Self-Assessment Explanation - Scale 3 . 
Orientation Experiences - Volume 
Self-Assessment Explanation - Scale 4 - 
Orientation Experiences - Mass ' , 
Summarization of Workshop 



V 
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METWC ACTIVITIES 



\ 



The actfvltles on t+»e pages which ftllow are suggestive of the content 

and style^of Instruction 'in metrication which a^III teach peopie to think 

metrically. These sailjple a(;#v1t1es touch upon\our__k1nds Qf rnaasure." 

problems: length, area, volume and mass. They have been u^ed with 

students In grades 3 - 9 ( with approprlaie mo dification by the InstritetorV 

and with adults.- The writers hope that they will help you to generate 

many other activities Especially adapted to the- learners with wborti you work. 

♦ - . 

Three sample Items used as materla'^s are Included at the end Sf this 
packet. These are (1) an ant neighborhood "map" for Activity L. 8. 
(2) a copy of a curve for use in Activity A. 5 and'(3) a sheet of' centimeter^ 
square graph paper. You may wish to produce variations on the first two 
items; the third.(graph paperj can be duplicated for use in many^ of, the ' r. 
activities. ' 



/ 



by: Bob Kansky 

University of Wyoming* 
an4 

Chuck Thompson 
University of Louisvill 
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Activity L 1 



Use- the metric height chart to find your height to 
the nearest centimeter. • (Do thh on about the same 
day of each month during the school yearj. 



/ 

r 



Activity L 2 



Find at least two personal exampples of each of the fol- 
lowing lengths: 

a centimeter 

a. decimeter .. ■ ' * \. 

a meter ., ^ ' 

(For example, the width of the' nail on Jhe little finger 
of my right hand is about one centimeter.) 
MaJce a note of what these "personal exampTes" are, as 
you will need to use jfhose examples later. 
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V Activity L 3 



1^ 



Here are some Jamlllar objects yo^ might find around - 
^ the house or classroom. '/ 

*For'the shorter objects^^esr^lmate Jtheir lengths tj< the 
nearest centimeters. For /the longer objects, ei^fmate 
their lengths to the neareit decimeter. 

' \ * ' 

*N0 TAPES |B RULERS ALLOWED UNTIL AFTER YOtI'VE MADE AN ESTJflATE! 

• . . . .. \ 



Activity L 4 ' ^ 

V 

Activity: Using a tape mei^sure, find your. b'6cly measurments to the 
nearest whole centimeter. No fudging! 

A. foot length (shoeless) 

5 ' ' B. foot width (shoeless) 

C. h^ps 

D. waist 

E. chest (bust) , 
• - F. neck 

6. head (around) ^ ' " " 

H. arm (shoulder to wriflh\ith arm bent) 
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Activity L 5 



1) The distance, as the crow flies, from Dog Walk to Odds 
ville is 125 -kilometers. Using that piece of infor- 
mat ion, guess the distance, as the crow flie^, from: 

> 

A. ' Oddsville to Bear Wall-ow 

B. Bear Wallow to Lovelacevi 1 le 

\ 

Monkeys Eyebrow to Tip Top 
D. Monkeys Eyebrow to Lovelacevi 1 le 

2) Now, use any o/ ithe objects lying about to help you 
check your guesses 



f 
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Activity L 6 



ActlXiii:: ^ A. 'Wrap H tape-measure around the outside of $he wheel . 

How far Is It around the outside of the wheel? ' ' 

^' T. Take a trundle^lTeel and hold i 
2: 



*ush the wheel along the floor until you hear 
LCllck. - 

•Then "pull the wheel back toward you until' it 



,3. . 

Now the wheel Is . In ^tb.e, "Jammed Voslflon/' ' • 

4. Starting with the wheel In the "jammed position," 

- ^ 

rolj -the wheel forwaN until you hear a click. 
^ The distance the wheel rolls between cTlcks Is 
- 1 meter. ^ 

5. Use the trundle wheel to measure the length of 

'.. ■» Be sure the "Start Arrow" 

°" ^^^^ points to where you wain t. to ' 

beg # measuring. ^ 

1. Estimate the length of The room In meters. 

2. Use the trutuLle wheel to check y o ur ff.;t.imal-p 
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Activity L"'7 



'4 > 



Use the strips of masking tape to practice'taking steps 
that are 1 mefer.long'. ' ' . 

When you're re^dy, start at the strip of tape furthest/ 
fponi the.vmll. face the wall and close your ej^es.. Then 
take 5 1-meter steps tov^rd the wall, (How's your nose?) 



*Keep trying until you' re within a foot-length of the 
wall. 
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I Activity L' 8 ' . 

.-' ' . ■ . • - » , 

^ ctiv lt jc.: ^ In e*r^lfir exercises, you found your heights and ceV-'tain 
"personal" examples" of one centimeter, one d^cim^ter and 
one metejf^. Using these samples onj^* 9ue^s some nieasures 
such as the following:* 
A- the height of a friend (or enemy) - 
B. the length, width and height of a desk or table 



-—f — 



C. the height of this room 

D. the length and width of a window 

E. the "length and width of a door 

F. the waist measure of a friend 

G. the neck measure of a critic 

Check your guesses using the tapes and -rulers 

*N0 TAPES OR RULEI^S ALLOWED UNTIL ^FTER YOU'VE MADE AN 

ESTIMATE! ■ ' ' 



Activity L 9 • 

Actiyity: The picture of this station shows the homes of thre? 
, . ants: Alphonse, Boris- and Clyde. The paths between the 
ants homes wiggle around rocks, clumps of grass an^Tthe 
homes of other insects?. 

1. If\/he aqts always travel alohg these paths, guess 
how far ii cpntimeters Alphonse travels in going to 
see Boris!! After recording your guess, check that 
guess using the materials/pVovided.ifc 

2. Repeat procedure in 1 to guess-and check^the distance, 
, Boris travels to visit Clyde and the distance Clyde 

^ust travel to vUif Alphonse. * 
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Activity L ID ^ ^ ' - 

The measures of several items are given below except fqr ^ 

« s 

the fact that the unit of measure hals beeTKjeft out in 
each case. (This" is indicated .by a in each example.) 
For each item, tell which unit of measure (METER, DECIMETER, 
or .CENTIMETER) seems reasonable. 

Al. Abraham Lincoln was about 19 ? taJJ^^ * 

2. The width of many living rooms is about 3 ? . 

3. Few earthworms are longer than 2 " ? ' . 

4. Most dining tables are about 70 high. ^ ^' 

5. Some of the worldS biggest snakes (pythons, anacondas, 
. etc.) grow to a length of about 8 ' ? . 



6. Miss America has a waist measure of about 61 ? 



7. A man's foot is efbout 3 ? long 

8. A ne^ piece of chalk is about 1 ? * long 

• ' • - ■ ( 

Activity L 11 



Below is a list of thi^igs sohie people might have to measure 
in their jobs. For each measurement, tell which 'unit of 
measurement (METER, DECIMETER, CENTIMETER) you think they 
would" use. • ' • I 

1. The length and width of a vegetable garden. 

2. The circumference (distance around) a watermelon) 

3. The length and width of windows. 

4. The height (floor to shoulder) of dog^. 

5. The thickness of boards used to make furniture. ^ ^ 

/A. f • 
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Activity L 12 



Cover one face of a wooden stitk wlthblick plastic electrl 
cal ti^. Cut I decimeter lengths of yelloH plastic te^pe* 
and pliice them atop the black tape, leaving ! declme'ter 
Intervals of black. Do not put any numeral's on the stick'.. 

DO NOT STRETCH THE TAPE BECAOsE IT WJLL THEN "SHRM^K" BACK 



TO ITS NORMAL LENGTH 
f 



USE THE FJ.AT SIDE OF THE STICK. ' - 
THE 0RAN6e rods ARE 1 DECIMETER LONG. 



Activity L 13 

Cover one face of . a wooden stick with a 20--centimeter ' 
strip of tape. 

NOW COVER JHE OTHER FACE WITH A 2 DECIMETER STRIP OF TAPE. 
YOU'LL N^ED TO DISCARD 10 CENTIMETERS OF THE ROLL^OF TAPE 
OUT OF EVERY 50. 
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Activity' A. 1* . 



AcLijnt^: 1. The piece of* (Jajper^'at this station is 1 meter along 

• each side ar^ji thus has an area_/Of 1 square meTCn. ' 
."Us-(ng.:this^paper as a guide, estimate the area (in 
sqaar? meters) of the ceiling in th^s room. 
« 2. Now, use a trundle- wheel to check your guess, 

A, 

. • • • . i 



Activity A 2 

Afctivity: Guess the area in square meters (i.e., steres) of each 
wall in this room. Check Vour gueSs, 




r 
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Activity A 3 



AaiylJ^:. The 6lg square 'iheet of paper has an area of 6ne square 
* meter. The smalTer square has an area of one square 
' decimeter. ^ , 

1. How many square decimeters are there In one ^square 
ineteci. ^ 

'>^owj|ny square centimeters are there In square 
•new?? 



Activity A 4 



ActlvU^f 1. Draw an outline of your left hand on the square ' 

centimeter grid paper. Find the approximate area of . 
your hand by counting the squares. . x 

2. Estimate the area of your foot (^with shoes off). .Now, 
outline your foot and count the squares to check » 
your guess. ' " 



, '1 



• Activity A 5 * , 



Uuess the area (in squ^?^e centimeters) of tb? shaded area 
under the curve. Use thenvh+te and ora/^ge rods to cTieclc 
.yo^r jfi^ss.[ \ ' 



Activity A 6 • 

1. Pick one of the pictures and guess its area (in 
square centimeter^). Now check your guess by using 
the plastic grid. 

'r 

2. Guess-and-check the area (in square centimeters), of 
each of Ihe other pictures. 




in 
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' Actl4(1ty A 7 . - ' 

The grid at" this staTlon has an area of 1 square ' 
decimeter. Using It as a guide, estlmatg the area 

« 

(In square decimeters) of each of the objects Ihdicated 
below, ' 

\ 

Mow use the decimeter*band-,meter sticks to checlc your 
estimates. 
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Activity A 8 " 



Use the plastic grid paper to find thearea (in square 

. . - A - 

centimeters) of each figure. 

1. For figures A-E you should be able to get an exact 



measure, 



2. For figures Fand G get as good an approximation as 
you can. • . *« . 
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Activity A 9 



Activity: Find the area (in square centimeters) of the outside (sides, 
top. and bottom) of each container. 




I 



Activity A 10 



1. WitjiQut measuring, cut out a rectangle which is * 
not a square and which has An area of about 

100 SQUARE CENTIMETERS. - ^" ' - , 

2. Use the plastic grid to check the area of your 
rectangle. 

^)„^^|^„^ou ^re-!io^ff-!l^-^y- 20 SQUAR'E -^GiNTj44m^^ 

more, tPh«ow away the. rectangle and try again, 
(b). Keep trying until you- are "off" by less than 
20 SQUARE CENTIMETERS. 

1. Without measuring , cut out a nonsquare rectangle 
which has an area of about ,150 SQU|RE CENTIMETERS. 

2. Use the plastic grid to check the- $rea of the 
rectangle. . • '» ^ - ^ 

3. Keep trying until you are "off" by l^ss than 30 
\ SQUARE CENTIMETERS. 

1. Without measuring, cut out a triangle which has an 



area/of ^bout 50 SQUARE CENTIMETERS. (Your work 

r 

in Part A should help here.) 



2. Check your estimate, 
f 
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^ Activity A 12* 

Helow Is a list of things some people, might need to 
measure. For each measurement, ^tell which unit of 
pfleasurement, (square centimeter, square decimeter, 
■square meter ) yotr thtiVlri:he3r wotrW-iise;' 

1. The carpeting- for your, living room. 

2. The amount of material for a blouse. 
■^^- ■„A -regular sheet 4>f typing paper. . 

4. The top of a "pringles" can. 

5. A dollar bill. ^ 

6. A half dollar. 

7. The roof of your house. 
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Activity VI • ' 



Pour what;, you think is one liter of water into one 
of the large, plastic buckets. Check your giiess by 
using the graduated container. Keep trying until your 
guess is within 50 milliliters of one liter. 

Pick a container and pour what you think is 50 
milliliters of water intp it. Check your guess. 



Keep trying until you miss by less than 50 milli- 
liters. 



Activity V2 

Guefes t;he volume of each of the containers which are 
marked with letters. 

Use the graduated containers and^ water to check your 
guesses. 

\ ■ *' 



i 
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Activity V3 " , 
■ f 

Use the ruler and pen to dr^ a line straight down 
the side of thg silass. Let it dry for a minute or 

r 

With the help of the funnel, pour 25 MILLILITERS ^ 
colored water into the 50 MILLILITER measuring cylinder. 
■ Pour^thejs MILUlfTER of wfltpr.Jjitoah&--gla^s^-JJse 
the pen to mark the height of the water on the' side ^ 
of the glass, # 
Write "25'; (for. 25 MILLILITERS next to the mark you 
made on the glass. 

Add another 2S MILLILITERS of water to the glass. 
Hark^ the new water height and label it "50" (for 
50 MILLILITERS),^ 

Add another 25 MILLILITERS of water to the glass. 
Mark the water height and label it "75" (for 75 

« 

MILLILITERS)* > , 

Continue the procedure until you have a 250'.MILLI- 

LITER measuring container, 

"224 ..iV 



Activity V4 

Witf* the help of one or two other people, use the 
meter sticks and "corners" to build the frame of 
a ''box" j?(hj.chjias a vol ume Qf„one_.cubic„i^^^ 
Use yqur frame to help you guess the volume of the 
room. jr . 

Take a look at your instructor. About how many per- 
sons of that size could be squeezed inside your frame? 
What is the approximate volume of your instructor? 
Disassemble the frame you built. 



Activity V5 

The little white cube has a volume of one milliliter 
( J of a liter). 

Gues^ the volume of each container and then use the 
materials given here to find the approximate volume 
of the containers. 

I,' 
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Activity A6 



1. For each pair of objects, estimate which of 
the two has the greater volume. Write the name 



chart. 

2, If you till nk that two objects of^a given pair 
have the same volume, write '»AME" in the space 
provided. , < 

Now use containers A and B, the funnel and the colored 
water to* che(;Jc the estimates that you made In Part 1. 
Here is how you do it: 

1. Put containers A and B side by side. 

2. ^ Pick one of the pairs of different-shaped objects 

and fill each member of the pair with colored water, 

3. Pour the water from one member of the pair into 
container A. ' 

4. Pour the water from the other member of the pair " 
into container B. . 

5. In the space provided in the chart, record the 
name. of the obj eg t which you found to have' the 
greater- volume. If you found th^t they had the' 

, same volume, write "SAME". 

6. Empty containers A and B. Repeat the five steps 
above to check each p^r of bbjects . 



At 
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Activity V7 



Dip/ up a heapin^i teaspoon of salt. 
Hoyding the spoon over the paper'towel , gently 
u%p the edge of the ruler to scrape off tha. 
extra salt, (that is, to make a level teaspoon 
of salt. ) 

,!f!.V?.ll.„^!]? .[}.'^.lp„ojl the funnel, pour the level teaspoon 
of T^TtTKt^xM'M^ 
•f^WhaJt is the volume, in MILLILITERS, of the level 
tea'spoon of salt? ' 

Put 8 level teaspoons of salt into the measuring 
cylinder. 

From the answer you just got for 3 teaspoons of 
salt, what must' be the volume of 1 teaspoon of salt? 

Put 10 level teaspoons of salt in the measuring" 
cylinder. - ' ' 

What -is the volume of 10 teaspoons? 
From th6 answer you just got, what must be the 
volume of 1 teaspoon? 

How <ioes your answer compare to the answer from 
part B? Why? - . - 

Pyt one level tablespoon of salt into the measuring 
cylinder. What is the volume, in MRLILITERS, of 
a tatrlespoon? . 

Put 3 level tablespoons of salt into, the measuring 
cylinder. What is the volume of 3 tatjlespoons? 
Based upron the answer you just gave, what must 
be the volume of one tablespoon? 

How many teaspoons of salt are in one l!ablespoon 
of salt? Justify your answer. 





Activity V8 



fiS'^u?. po"** ♦^"^^ you think is 

100 MILLILmRS of water In It. 

Use the Wei and graduated container to check 

your estlrtlate. \ ' 

Repeat the process of Part A using the other con- 
ta 1 ner . 

Repeat Parts A and B for a volume of 50 MILLILITERS. 
Repeat Parts A and B for a volume of 250 MILLILITfRS. 



r 
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.Activity V9 



^f.^Xnl^J upon a time,- cereal pianufacturers all sold a "family- 

sized" package of their cereal. Moreover, most of these 
manufacturers used the same size and shape box for their- 
"family-sized" portion. Then, for som^ reason, many 

„.l-..y.y, -.^.tr^r.^.'^5i..i9- -£(l?M'?..i.l?!?^^ . . _ — 

A. You have been given a cereal box. Suppose that all 

manufacturers used this same box for th^ir "famllV- 

sized" package." . . 

1. Now suppose that the manufacturer of Bloatle Oaties 
Introduces a new "family-sized" package which is 
one CENTIMETER thicker than .the old box bgt which- 
is also^2 CENTIMETEt^S shorter. Which package 
would hold more Bldatie Oaties, the old or the 
new? 



2, 



How many MILLILITERS niore (or less) woul# the new 
package hold? j * . 



B. 1. Suppose the manufacturer of Crunchy Creatures 

also changed Its box from the s1z# yoy have been 
given to one that Is 1 CENTIMETER thi nner but 3 
CENTIMETERS taller . 'Which package (old or new) 
would hold more. -Crunchy Creatures?^ 

2. How manyMILLIMETERS mor^ (or less) would the 
new package hold? 

3. Which size package woulcl sell best? 

i^^ilQn: Suppose that the manufactureres of Gram Flakes made its 
•package 2 CENTIMETERS thinner.- How much taller would It 
have to be to make Its new package, so that the new pack-, 
age (although it would look different) would hold about 
the sameVolume of Gram Flakes as the old package? 



V 
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Activrty VI 0 



A, 1. Cut along the edges of the shape on the cutl-out 

sheet. ■ ■ ^ 

2. Now fold along the heavy lines of the shape to 
form a box. 

* * ' . . 

3. Then^ ptft tape along eaci) edge of the box. The 

" result should look like the box pictured at the 

left. 

B, The box you just made has a vo>ume (capacity) of one 
LITER. If the box were made pf stronger stuff, we 
could use it to measure things which are sold by 
volume. For instance, 

a LITER of soft drink (large bottjle) . 
a LITEft of motor oil (a small car engine 
holds about 4 liters) 

a LITER of gasoline (a small car holds about 
40 LITERS). 

V 

1. What is the length (to the nearest CENTIMETERJ 
vof each edge of the box?, 

2. a. Use the little cubes to make a "floo^^" 
inside the box. (That is, make a layer of 
cubes—one cube high--which covers the bot- 
torn of the boxj. How many cubes are on the 
floor? 

# 

3. b. Make another layer Jteoor) on top of the 
first. How many cubes We in that, floor? 

c. How many floors can the box hold? 

d. How many cubes would be in ebch floor? 

e. How many cubes c5(n the box hold? 

. Eaqh little cube is said to have a volume of one 
MILLILITER (which means 1/1000-liter). Why is one 
MILLILITER a good name for the volume- of one of 
the little cubes? r 
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Activity M 1 



Place a 1 gram weight on One side of the balance. 
Then place enough (Saper clips on the other side to 
balance it. You may have to cut off part of a 
paper clip. .Then put the, paper clips dll together 
in a loop. 

Place a 5 gram weight on one side of the, balance. The 
place enough paper clips on the other side to balance- 
it. You may have to cut off part of a paper clip. 
Then put all of the paper clips together on one clip. 
Repeat for a 10 gram weight. 



Activity^ 2 



if 



Find and record the mass (to the nearest gram) of 
^ach U.S. coin. 

Prepare a list of U.S. coins, from the lightest to the 
heaviest. 

a) Which has tbe greater mass, a penny or a nickel 

b) Can you tell which of two U.S. coins is worth 
more if all you know is the mass of each coin? 

c) If coins were exchanged according to their 
masses, how many nickels should' be exchanged 
for 1 quarter? 

List 5 different combinations of coin$> which would 
total 30 grams. 
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Activity M 3 



Activity: Use rock salt to make your own set of weights. Put' 
/ ' " '"ock salt Irvto a "baggie"- until, It balances a 50 gram" 

weight placed on. the other pJ|^n qf the balance. (Be sure 
^ to put a twist-tie on the balance too.) Repeat wtth 

y 100 gram and 500 gram weights, Take the weights with 

you. ■ . 



f. t 
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Activity M 4 

Activity: 1. Cut off a wad of clay which you think has a mass of 

one kilogram. ^Check your guess by using a balance. 
If yoy mIssJd by more than 50 grafts, put back the 
clay and try a^n. 

2. Now try to cut off a wad which has a mass of 100 
grams.. Check your guess. Keep trying until you're 

^ off by less than 10 grams. r 

3. Please return the clay (unbagged) and knife to the 
big container when you're finished (Squash the clay 
together. ) . ' . 
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Activity M 5 

f - 



Activity: 1. Using the metric bathroom scale, find your weight to 

the nearest kilogram. 
2. Guess someone's weight. Check your guess by having 
h iui/her use the • seal e .^If you were of f - by more than 
5. ki lograms „ f ind someone else:>to work. with. Keep 
going -until your guess of someone's weight is off 
by less than 5 kilograms. ' 



Activity M 6 

Activi ty: 1. Pick up one of the items and hold it in your left 

hand. With your right h^nd, pick up weights until 
you ^hink the mass of the weights in your right hand 
is the same as the mass of the object in your left 
hand. Now use the balance to check your gupss. 
\ Describe "how far qff" your gyess was. 
2. Repeat the procedure described in A, i/sing each of 
. t^h'e objects at this station. 



ERIC 
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Activity M 7 



1. Pick up one of the items and guess its mass (in grams). 
Use a balance and weights to check your gqeSs. 

2. Repeat the procedure describer in A» using each of the 
items at this station. * 




Activity M 8 



Each of the sma.ll weights has its mass etched on it. 
Use them to find the weights of sme fcimiliar object»s 
^'ou might have at home or in your classroom. 



234 



227 



Activity M 9 , 

A I. 

» t 

Do not use the balance for this part of the activity,'. 

1) Pick item A with due hand and item B with the ( 

other. Us-ing your arms like a balance," estimate 

....... .* _^ 

which item has the greater mass. 

■ jif 

2) Repeat the procedure for each pair of .items listed 
in the chart. 



Checking your estimates with the :ba lance. 

1) Use the pan balance to compare e*kh pair^f- 



items listed on th^ dhart. 
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Activity M 12 



Pennyweights are no longer used to find the mass of 
objects. .Things are now measured in grams. Each 
of the'v/eights used in this activity Has a mass of 
1 gram^ 

1. Use the .balance and the cubes, to find the mass, 
in grams, of each object. Record the name and 

, mass of each object. ~ , 

2. Are there any' other objects or things in your 
classroom that have the same mass as any of 
these objects? 



Activity M 13 



Activity: While the l-gr^m weight's are useful when finding* the 
masses of small or light objects, they are not so ^ 
useful when finding the masses of heavier pbjects. 
The weight marked "20" has the same mass as 20 
1-gram weights and should be usjed when measuring the 
heavier-objects. . 

' *1. In one pan of the balance pUce. two of the weights 

marked "20" and one of the weights marked "10". What 
single weight should be placed in the other plan to 
make them balance? - 

; 2. What 5 weights will equal a BOO^gram weight? 

3. Place a 100-gram weight in one pan of the balance. 
Make the pans balance by placing exactly ten weights 
in the other p^n. . ' ' ^ 

4. ; What other combinations of weights y^ill balance 

with .100 grams? 

5. The we'ighl marked "1000" is lOOO^gram weight. 

It is al4| called a kilogram weight (where "kilo" 
' means "1000"). 

a. Place a kilogram weight in one pan of th^ balance 
Make the pans balance by placing exactly six 
weights in the other pan. What weights did you f 
use. 

. bv C[)eck your answer to the last questioi? against 
' ' those of X)ther people in the room. 



Note: A set of metric weights (metal, plastic and/or clay) should 
contain the following: 



MASS QUANTITY I 

1000 gram 1 

500 gram 2 ^ 

100 gram . ^ 5, r-t{\ 

50 gram' • . ' 2 * 

'20 gram 5 • 

10 gram 10 
1 gram . 25-50 . 



Warn- your pupils that the balance may not be perfect but will be 
"close." - • 
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Activity M 14 , 

^SA^yL^y- , Each bag contains a portion of something to eat. There 

is the same kind-of thing in each bag. but no two bags - 
contain the same aitiount. For any two bag^. the bag 
with the greater mass cohtains" the larger portion. 

^ ■ Your task . is to place the six b^gs. "in order" according 
to their masses. That is» you are to place the six bags 
MX d line like this^ • ' ^ r- - - 

SO that the bag with the smallest portion (least mass)- 
is in position 1. The bag you place in position 2 should 
have a larger portion (more mass) than the one in position 
1 but should have l^ss mass than any bag to its right. 
The bag with the greatest mass, should be in position 6. 
Use the balance to get the bags in-order. 



Note: A total of about 800 grams- of candy is required Use small 
candies. • . 

I. ■ 

Directions for preparing Ijjp^ag of goodies: 
1. Use sealed bags (scime size).' 

Z. ITse paper or colored plastic bags so the students cannot see the 
contents. , . ■ 

3. Let your experience (and" budget) be your guide with regard to con- 
tents. Candy, nuts or cookies are standard fare. ' 

4. Place the same kind of thing in each bag. ^ 

5. For each group ( 3 to 4 pupils, in each «group) prepare six (or 
more if you want to make tfhe exercise difficult) bags. Us^-fhe 
same six masses for each group but label (A, B, C, D, E, f)' the 
bags' differently. Be certai»<»to keep a record of the order for 
each group so that you can qui^idy check the results. ^ 

6. Here is a suggested arrangement for six groups of six bags of 
candy. 



ban (in grams) 


Label 


on 


the Bag 


36 • 


1' 2 


3 


4 5-6 


C B 


C 


B E 


33 ^ : 


F " E 


B 


F C A 


32 


A C 


F 


A B F 


30 ' . 




A 


D F B 


2a 


B. A 


D 


E A D 


27 


E' D 


E 


C I) F 



ACTIVITY T 1 



Temperature: 



XEROX 



it 



so 



30 




/ 



The SHADING IN THE THERMOMETER 
INDICATES A TEMPERATURE OF 

25 DEGREES Celsius, so a "25" 
should.be written in the blank 

BELOW THE THERMOMETER. 



Degrees Celsius 
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ACTIVITY T 2 



fcmm: ?^^J^^^™STRATION THERMOMETER. FIND THE FOLLOWING 

Body Temperature : . q 

Freezing Point of Water C 

^ . Average Room Temperature ' q 

, y , «>" * ' 



, ACTIVITY T 3 

ACXLVIIXI ^E^PLE often SPEAK OF JBL TEMPERATURE OF A ROOM. I N THIS 

ACTIVITY WE WILL INVESTIGATE WHETHER TEMPERATURE IS THF 

^AME EVERYWHERE IN A ROOM. itn^tKAIURE IS THE 

1) Place thermometer in a location .in the room CnNqmpp 

SUCH PLACES AS NEAR A WINDOW. NEAR A HEATER IN >HF?f^^ 
. OF THE ROOM. NfAR THE FLOOr/nEAR THE CEILING eI^^ 

(USE THE TAPe TO HOLD THE THERmSSeTER In P^ACE iJ NECESSARY) , 

LOCA?mN^ ^^^^'^^^ RECORD. THE TEMPERATURE AT THE 



^ ACTIVITY T ^ 

ACIIYJIY.: Place THERMOMETERS IN A LOCATION OUTDOORS. YoU MIGHT WISH 
TO C^I^SIDER ONE OF THE FOLLOWING LOCATIONS: 

i Eye-level in the sun 

tYE-LEVEL IN THE SHADE 

/ . , — ^ . ■ ^ ^ 



ACTIVITY T 5 . . . ' 
^^^^^^^ nll^^ Celsius thermometers/ take a temperature 

READING FROM A DRINKING FOUNTAIN IN THE BUILDING. ^^^^^'^V^'^E 
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APPENDIX. 15 
METRIC EDUCATION COURSE 
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UNtVi:RSITY or LOUISVILLi: 
I OmsVll l is. KI N IIK 40208 



lU I'AKIMI Nl (H (K C UI'AI IONAI 
ANI)( AR» I R I IHK AMON 



HI I.KNAI' CAMPUS 



TO: 



FROM; 



DATE: 



VPC£ripN/y...ADMINlSTRA^^^^ 

Jefferson Cowtvty * 
Trimble Cour^ 

01(jjiam County 

dr. Richard K. Crosby 

Department of Occupational and Career Educ^Jtion 
August 3, 1979 



A course in metrics education will be offered to vocational teachers during the- 
Fall 79 semester Dr Richard K. Crosby, Department of Occupational and Career 
Education The course (EDVT 530 - Special Top.ics: Metrics) will be 2 or 3 credit 
hours, graduate o^undergraduate credit. c c u r j creaii; 

The course will count towards certification an^gree work at U of L. Persons' 
enrolled in other universities should check with their advisors. . • ' 

A^^ ^l^'ln ^^l^V^L"^'^^ be held at Scott Detrick Vocational Education Center on 
^AugMst 29, at 3:00 p.m.. Students will be registered during class at the. first 

students ^^^^^^ ^''^^^^ ^^"'^ uhdergraduates and $26 for graduate. 

..Instruction is individualized. The amount of credit and course responsibilities 
will be worked out with each student ttie first, night of class,., ' ' 

The course will be rotated between four locations.' The • schedule is as follows 



Scott Detrick 
Vocational Education 
Center^ 

Aug. 29 

Sept. 26 

Oct. 24 

Nov. 21 



Westport Road 
Vocational Education 
• Center 

Sept.' 5 

Oct. 3 

Oct.' 31 

Nov, 28 



Jefferson-State * Mi 11 Creek ^ 
Vocational-Techhical Vocatioflil Rehabili- 

.-„___ichool___ taticlt genter , 



Sept, 
Oct, 

/f^ov. 
Dec. 



12 
10 
7 

5 



Sept. 19 
Oct. 17 
Nov. 14 
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Page Two 
August 3. 1979 



Each student mu t attend at least 5 sessions. Sessions. will run fron, 3:00^ 
b,JO p m During the sessions, the resource person (R. Crosby) will assist 
students to complete the iiwdules and will provide final Check-Out Activities. 

IJ^^ftftlLJ' students. If you wish to enroll/call Virginia Ellis 

at (b88-6667 - ext. #4) no_w_ so your name can be added to. the class list. 

If you haveany questions, please contact (R. Crosby) at 588-6667 - ext. #3." ' 




RT^HARD KT" CROSBY 



Assistant Professor 



• 'I 



RKC/ve 



* 
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MODULES COM PLETED - EDV T 520 SPECIAL TOPICS 



N^ine - School - & 
Occupational Area 

• 

\ 


nodule 
Number 

™ 


Date 
Assigned 


Date Completed 
(Checl(ed-0ut) 
Grade 


Mid-Term 
Exam Grade 


Final Exam 
Grade 


Final . 

f 


1 






• \ 






2 


— , , — . 










^ 


^ 3 




- „ : , 








: ^ , ^ 


4 


_ 


• 






• 




5 


. — . _ 










^ — 


6 








- 






7 














8 ■ 












School : 


^' 






rr— — 


"^^^ r?: " 




1 


10 












^ : . 


11 













^. 


12 




■ . 


* 






Occupational Area: 


13 




. . 'il 










14 




















■ 1 


t 






16 


» 


~ — — w , .. 


> , , t 




■ T 








♦ 
















■ » ■' ■■ — — ■ — >^-> - 

\ 
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SAMPLE - ONE (D OF SIXTEEN (16) MODULES. 



MODULE 



4 



Conversion of Units 
in the Metric System ^ 




METRIC EDUCATION 




Conversion of Units in the Metric System 




, This module will present a method for t^e conv^rgion 
of measurements expressed in a given >unit of length 
to an equivalent measurement expressed in a different 
unit of length in the metric system. Conversion of 
■^^ area and volume units will be included in modules on 
area and volume respectively. 



Read the following objective. If you think you are 
already able to perform theSe tasks, check with your 
instructor to. complete the Check-Out Activity, 

or 

If you need to complete learning activities in order 
to be able /to do the tasks, find the Learning 
Activities in this modulelnd go through them in 
the order listed. 




Given a listing -of metric measurement problems, 
at least 90% of the probleifis will pe answered 
^correctly. The problems will require the problem 
solver to: 

Convert millimetres to centimetres ' and 
. metres. 

Convert centimetres to millimetres and 
metres . 

Convert metres to millimetres, centimetres, 
, decimetres, dekametres, hectometres, and 
' kilometres. •* 

• ^ Convert kilomttres to hectometres, dekalhetres, 
and metrer ■ ^ 



Mo<Sul« M-4 



Learning Activities 



READ Ipitrwctlon She^t I, C6NVERSi0N OP UNITS IN. THE 
METRIC SYSTEM. 



.(or) 



Ploutz, Paul F./ The Metric SystmV p. 39-52. 

( or ) ' 

. m ' — ■ -■ - ■ ■ ■■■ 

CHECK YOUR KNOWLEDGE by completing Measurement 
Activity I, MEASURING WITH METRIC UNITS AND CON- 
VERSION. 

CHgCK YOOR KNOWLEDGE by completing Student Self- 
Check I, CONVERSION OF UNITS IN THE METRIC SYSTEM. 

ARRANGE with your instructor to complete the module 
by going through the CHECK-OUT ACTIVITY listed on 
the ba# page. ^ ^ I 
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Module M-4' 



Instruction Sheet I 
CONVERSION OF UNITS IN THE METRIC SYSTEM 

Whjn' computations, including-conversions, are made with measurements 
which are expressed in specific units of measur<», the unitsTmay be 
carried through the calculations and the answer expressed in a Riven 
unit of measurement if the answer is a measurement. ' 

N^t^ jSITt^^ ^"^^^^^^^ is . if you add 3 f tT and^ 6 f t . t"he" answerisT f t". 

Ho.weyer if .you wish to know how many times 5 ft. is contained in 
rt. then the answer is a number not a measurement. The number 
tells the number of times the 5 ft. is contained in the 25 ft. 

25 ft 

— » 5, not 5 ft. 
The ft. unit in the divis6r dance Is but. the ft. unit in the dividend 

familiar^re^^ computing with un^ts with which you are possibly ' 

3 ia + 1'2 in. - 15 in. 

115 volts + 115 volts - 230 volts 

9 ft. - 3 ft. - 6 ft. 

^^0 ydj^-j 120 yd. « 320 yd. 

2 ft. X 4 ft. - 8 sq; ft. or 8 ft. 2, 

(Notice tha^^addition and substraction of like units gives a measure- 
ment in the same unit of measure, but when you multiply measurements 
you have square units or units of ar«a.^ 
6 metres X 10 -metres « 60 sq. m or 60 m2. 

18 SQ ft . 18 ft. ft ., c 

60 ft- . 60 ft . c . . ' 

12 ft' --TI It^ 

(Il^ice the cancellation of units ^) 

4 ft X 5 lb - 4 X 5 X ft X ^b. - 20 ft-lb 
30 ft , 30 ft 3 ft 

10 sec * ITT " iic " ' 3 ft/sec.- 3 fps 

45 lb 45 lb lb - 

ITTc " T5 ?f " 3 rf • ^ - 3 lb per foot/ • . 
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I I 

Initruction Sh»«t I (p. 2) * 

IllUi-^S^IJfiS^* ?^ carrying th« unit of m«a8ur« along with th« maasura- 

^"5^ing calculationa becomas vary uaaful in convarting. maaauramanta 
from one unit of maaaura to anothar unit of maaaura. 

The chart of the most used measurements of length in the metric system 

METkIC LENGTH 

Unit Name 



millimetre 

centimetrj^ 

decimetre 

metre 

dekametre 

hectometre 

kilometre 



Symbol 


Relati$[iahte_Q£_Unlts 




mm 


1 mm « 0.001 m 




cm 


1 cm «■ 0.01 m - 10 -mm 


1 


dm 


1 dm • 0 . 1 m - 10 cm 




m 


1 m - 100 cm ■ 1000 mm * 


10 dm 


dam 


1 dam - 10 m 




hm 


1 hm » 100 m • 10 dam 




km 


I'km 1000 m - 100 dam - 


10 hm 



A careful study of the relationship of units the metiric system will 
show that they are related in multiples of ten, therefore, changing 
from one unit of measure to another ?imply„ requires the multiplication 
or division by tan or some multiple of ten. 

The only remaining questions are- how do you know when to divide or 
multiply and by what multiple of ten? 

To answer this question we must define a ratio. A ratio is a relation- 
ship between two similar utiits of measure that tells the number of 
times one unit contains the other. By similar units we mean that 
they both must beunits of length, area, volume any other type of 
measurement. / 

The Metric Length Chart relationship of units column defines many 
ratios of the units of length in the metric system. With this infor- 
mation you can convert from any given metric measurement defined to 
any other . • ». ' 

.The p;;inciple to use 'follows : 

Since there a^e 1000' in one (1) km, this can be stated 1000 m - *1 km 
as 1000 m represents exactly the same dts-tance as 1 km. ^ If we divide 
one by the other the answer is one (1) . 

1000 m _ - . 1 km 



InBtruction Sh>et I (p. 3) i 



Remember that when you divide/one measurement by an equal measurement 
the quotient is one. This n/inciple means that you m2y use all of 
^h!^ ?f ^^^""li? relrffionship of units as conversion factors. 
i2 to use in converting .from ont utiit of measure of 

length to another^lt of measure of length. ««««»ute oi 

EXAMPLES : / ' ' / 

How many cm are in 5 m? ' 
The relationship between ra and cm is - 

1 m - 100 cm or d m - 1 and 100 cm »• 1 

100 cm — 

Since we have 5 m and wdnt to know the niamber of cm. choose the ratio 
- 1. so. that the m units will cancel 

1 ,m 

5 m ,X 100 cm - 500 m X cm - 500 em . 

1 m m ♦ ' 

How flikny km are there in a distance of 250 m? 
1 km - 1 000 m 

]• km - 1 and 1 000 m - 1 
1 000 m 1 km 

250 m X 1 km - 250 X m X km - 0.25 km • 
1 000 m 1 000 ^'m 

The ratio 1 km^ ^ was chosen so that the m units would cancel leaving . 
the km length. 

This principle will permit you to convert from any length expressed 
tn one unit to a length in any other unit as long as yoir have the 
relationship of the two units. Othet examples are • 



37 mm - ? 



cm 



3 7 .mm X 1 cm - 3.7 cm 
10 mm 

390 mm • ? m 



390 mm X 1 m - 390 m - 0 . 390 m 
1 000 mm 1 000 

36 cm - ? mm * 

I'M II . I.. A 

36 cm X 10 mm - 360 mm 
1 cm 
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Inatxuctlon 3hm%t I (p, 4) 



2 n X 1 OOp nan - 2 000 nn 

1 m 



3.5 m - 



cm 



3. 5 m X 1|0 tnn 55D en 



1 m - ? dm 

I ' m X 10 dm - 10 dm 
1 m 

6m" ? dam 

6 m X 1 dam •0.6 dam 

lo m 

* 

300 m - ? \ ua 

300 m X 1 hm - 3 hm 

0.5 km • ? hm 

0.5 km X 10 hm - 5 hm 
i km 

3 km - ? d am 

3 km X 100 dam - 300 dam 

1 km 



lodula N-4 



2 m - ? tun 



Il"Sniti"ln''in? Sv^^H?'^"" 'P£i^'="'i* conversion of 

SyitiS on ySufowS^ -».««we. Try a f.„ In the cu.tomary ^ 
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Measurement Activity I T 
^ MEASURING WITH METRIC UNITS AND CONVERSION 

Measure the lines below In cm or nm and then perform the indioeted 
conversions. 



.cm p ro m -l 



m 



mm ■ 



cm - 



ro 



cm 



A. 



nun " 



5. ' 



cm 



mm ~ 



cm - 



mtoi 



m 



m 



m 
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Student S«lf'-Ch«ck% 

CONVERSION OF UNXTS IN THe' METRIC -SYSTEM 



1, 


1«8 


n 


m 


2, 


9 


m 




3, 


6,3 


m 


- 


4. 


320 


m ^^ 


- 


5., 


. 80 


m 




.6. 


160 




- 


7. 


2.8 


cm 


m 


8. 


3,5 


km 




9. 


55 


km 




Id. 


3,8 


km 


m 



mm 




f 


' 2 .3 rem' 




cm 




I; 


180 cm 


m 


' ^ dm 


4 


13. 


11.2 mm 


m 


hm 




14, 


1.6 m 


m 


d«UD- 




IS, 


2-80 mm 


>-m- 


km 




16..* 


5 . 5 'dm . 


■ m 


mm 




17. 


3.8 hm 


m 


m 




18. 


2 ,«0 deun 




hm 




19. 


45 mm 


at 


deun 




20. 


3260' mm 


m 



mm 



_m 

cm 
cm 



m 

cm 

m 



m 
cm 



m 
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85j 



f 



9Z'£ 


'OZ 


08e 


*0T 




•6T 


OSS 


•6 


*8T 


00 s e 


.•8 


08e 


'LX 


^Z . 






•9T 


9T*0 ' 




083*0 


•ST 


8 


•s 


091 




OZ'Z 




3T*T 


•ei 


Z9 


•e 


08*1 


'ZT 


006 




. £Z 


•TI 


008 T 













Module M-4 



Check-Out Activities 



The statements below explain tfe Activities you must be 
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Module M-4 



Instructor's Final Checklist 
COrfVERSION OP. UNITS IN THE METOIC SYSTEM 



Student 
Performance 



Check the student's performance in the 
folloHing elements of Conversion of 
Units in the Metric System. 

Place an X in the appropriate box 
indicating not accomplished, partially 
accomplished, or fully accomplished. 
If, because of special circumstances, 
the item was impossible to complete, 
place an X in the _"Not Applicable" box. 

Performance Level: at least 13 items must 
receivfe a rating of FULLY ACCOMPLISHED 
(or Not Applicable). ' If more than 1 item- 
is rated less thap fully .accomplished, the ^ 
student and instructor will discuss this 
and decide which learning activities must, 
be repeated 

*' 

In conversion of units in the metric system the student 





hed 








>i to 




•H 


rH -H 






rH iH 


O 


a 


10 a 


■ ■ fH— 


- -■ s- ■ 




fH 


0 


■P 0 


4J a 




u o 


0 a 




•0 o 


2 < 





1. Converted millimetres to centimetres 

2. Converted millimetres to metres . . . . . 

3. Converted centimetres to millimetres. . . 

4. Converted centimetres to metres . . . . 



5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



Converted metres to mm 

Converted metres to cm 

Converted ^etres to dm 

Converted metres to dam 

Converted metres to lim , 

Converted metres to km , 



Converted km to hm 
Converted km to dam 
Converted km to m . 



r ) 



to 

•H 
rH 

a 

rH O 
rH O 

< ^ 
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